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Glossary 

ARiriLLEKv — c^ngiais in ihmw projeciilo by Mcploitve or Other 
meuna. 

ttie huUoAv lube of a gua or cannon. 

BLOCK TRAIL - a trai] which h tuiidc Ui u iioLid bltKzk. 

BOLT—a sliori hea>7 arrow, 

BOMBARD rrom the Lada lueaLiing iiuta\ Not necessarily a 
type or ^e of catiaoii. 

BOMBARDELLE — a siuaU bombard. 

BORB—the hollow space inside the barrel, abo the diameter. 

BRABIBR- an iron basketwork to hold fire to heal eannou shoL 

BRBBCir part of die barreJ winch Is open to lake ihe charge^ 

GANNON-’-from *caiie*, a tube. From early dnic referred to die 
heavier hrearnis. 

CARBINE- a hand arm mainly used by cavalrymen, shorter 
than a muskcL 

cARRiAOE — the rraincwork used lo support and to transport a 
gun* 

CASCABEL—tJic small projection at die rear end of the gun 
barrel. 

CHARGE — tlje powder uT prupcUeni necessary to throw^ a shot. 

CHASE — the part of the gun enclosing the bore, 

COCK' — apparatus for holing igniter^ as in matchlock or din dock. 

COIGN — a wedgi: used for rlc\'^tirig or depressing a gun barrel. 

DART — a hea\y projectile shaped like an arrow, 

tjoo — another name for cock. 

DOLPHIN — lifiing handles so called because ihcy were made as 
dulpliins. 

itklloes — die piece of wood making the outer ling of a wheel. 

PLAMMENWRRPF.k — German flame dirower^ 

PLiNTLOCK—a lock OF apparatus to produce fire by means of 
flint. 

CfiN-—a wonden framework used for raising a guii barreL 
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GUN— now taken to mean a weapon discharged by gunpowder 
but also said to have come from mangonaL 
HOWITZER —a short gun firing shells at high angles, 

IGNITERS —devices to ignite gunpov^der or propellent. 

LATON, LATONE, LATTEN—a ycllow mixture like brass or 
bronze. 

LIFTING HANDLES—attachments on metal gun barrel used to 
unship gun from carriage. 

LIMBER—a two-wheeled contrivance to take the trail of gun 
carriage when on the move. 

LOCK—a mechanism to hold means of ignition. 

MAGAZINE —a storeplace of ammunition, a small compartment 
to hold ammunition. 

MANGONEL^—a type of wooden artiller)^, 

MANTELET— a woodcn shicld to protect artillerymen during 
operations. 

MATCH—length of cotton or other material impregnated to 
burn steadily. 

MITRAILLEUSE —a generic name for French maclnne guns, 
from ‘mitraille* small missiles. 

MORTAR—a short wide-mouthed piece for throwing or lobbing 
projectiles. 

MUZZLE—the front opening of a barrel or gun. 
pan— the hollowed portion of a lock used to hold the priming, 
PRIMING—a small quantity of detonating compound necessary 
to set off the charge. 

PROPELLENT^—the mcans of propelling the projectile, 
QUARREL—a short thick arrow often of metal, capable of being 
fired by gunpowder. 

SPANNER—a lever or key used to wind up the spring in a 
wheel-lock. 

STOCK—the wooden end or butt of a firearm- 
TiLLER—the wooden bed of a gun capable of being directed. 
TOUCH HOLE—thc hole through the barrel to the charge, 
TRAIL—the long back portion of the carriage. 

TRAIN—a group of artillery assembled for a specific purpose. 
TRUNNION—^projections on the side of a gun barrel to permit 
elevation. 

WHEEL-LOCK—a lock Worked by means of a spring, wheel and 
pyrites- 
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Introduction 


The study of firearms can lead one through a vast mnge of 
inventions, and in trying to avoid going gradually avi^ay from 
the subject I have decided to limit my field to die strict de¬ 
finition as given by the Oxford Niw English Didionafy in ivhich 
it is written that a firearm is ^a weapon from which missiles 
are propelled by the combustion of gunpowder or other ex¬ 
plosive*. 

So the narrow interpretation of firearms, as weapons to be 
carried in the hands or arms, is not accurate and the many 
varieties of heavy artillery should be included. Once again a 
definition is needed. Originally ancient artillery included such 
engines as giant slings, catapults, and espringals, but as the 
projectile was not shifted by means of an explosion, that branch 
of artillery is omitted from this work. Thus the major groups 
will include artillery of a heavy nature, mobile and immobile, 
lighter artillery including trench mortars; an even lighter 
group including machine guns which although portable by 
man are usually placed on the ground for firing; the slighdy 
lighter group of those which are portable but need two hands 
as for the musket fired from the shoulder; and the last and 
lightest group, all those weapons carried in one hand such as 
the pistol and revolver. 

If the subject is followed in decades and centuries, the slow 
development of heavy artillery at one period compared with 
the rapid changes in muskets seem to present an unbalanced 
picture; and a more or less continuous narrative dealing with 
one type of firearm at a time will probably give a smoother and 
more understandable story. 

After grouping the normal firearms, there remain inventions 
which may begin in the linuts of these definitions and then 
grow out of them. For example a rocket launcher might be 
considered as a firearm, but the rocket has developed into a 
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self- or radio-controlled projectile not far removed from a re¬ 
mote-controlled aircraft^ which can hardly be considered as a 
firearm. The many types of automadc pistols and carbines of 
the present era make for confusion. Thus it has been decided 
to limit this work to firearms in use up to the end of the First 
World War, and so avoid a short-sighted view from the 
present day; and this will allow the changing currents to be 
described without becoming involved in too many cross-refer¬ 
ences or too much confusing detail. 

Closely allied with the weapon is the projectile and its pro¬ 
pellent. These have a direct bearing on the development of 
firearms and we have therefore to study it carefully. So also, 
methods of igniting or detonating have an important part to 
play in the chain of events and these also are included. 

The use of the word ‘fire* in firearms has a literal interpreta¬ 
tion as a noun rather than a verb. ‘Explosive’ arms might be a 
better term from some points of view but I would rather base 
this book on the usual word. So it will not be out of place to 
discuss the ancient use of fire because this led to the discovery 
of gunpowder, and later other propellents of better and stronger 
quality. 

Torpedoes are omitted because the tube is the true weapon 
and as such it is uninteresting. Heavy bombs and block¬ 
busters are also the projectiles rather than the weapons, and 
therefore not included. Grenades and some types of bombs are 
included, for although they may be considered as projectiles 
they are at times fired from artillery and muskets. So much for 
the scope of the subject. 

We cannot always tell who the earliest discoverers were. In 
some cases the development of a weapon or invention was so 
slow that several may have helped at important stages and yet 
not be individually of much interest. Dates are then more 
important, historically, than people. 

The application of gimpowder to firearms took place at 
the end of a period known as the Dark Ages. The enlightened 
days of the Greeks and Romans had long since gone and 
most people were ignorant and superstitious. The learned class 
was the clergy, the monks who copied ancient manuscripts, 
who had the time to correspond with other learned men and to 
experiment in the intervals between religious practices, and 
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who h^d the necc^du of life supplied and did not have to 
strive constantly in the battle for existence. But even ihdr 
search for knowledge was not without trouble. To possess know¬ 
ledge of new processes and inventions in tho«e days might 
bring the suspicion of being a magidan or agent of devil, 
tioamcd men were imprisoned for their possession of new 
learning—Friar Bacon was one^ and even a Pope suffered this 
indignity. Thus it can be readily understood that many dis- 
roverics were not announced publicly for all to hear and know* 
hut often hiddim in enigmatic writings or not committed to 
paper at all. So the gradual release of the secret would come tO 
mankind in a confused way with the record of the original 
author often lost. How' different from our own times, when the 
inventor of a war engine is in the courts and newspapers far 
weeks while a government deddes how mueh, and \vhcther, he 
IS to be paid. Rumnur ant) legend gave tiames to inventuia, 
often the wrong names. 

But 1 have tried to trace the history of fuearms and the 
pioneeoi whn made that history, step by step from tbt first 
stages to the fringe of a complex muderii Science. 
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THE USE OF FIRE IN WAR 


I. EARLY EXPEHiMENTil 

T he. mcMdcm u5c of the word ^firearm" briji|^ to mind a 
weapon which expela a projectile by ineaju of a sodden 
explosion; the *fire^ part of the wunl suggests the result 
of the exploded gunpow'der. But long before gunpowder was 
invented fire and methixk nf using it had been employed in 
warEue. 

it is true that the fim appliciition would be a direct mediod, ‘ 
such as when a raider applied a flaming torch to the wooden 
home of a helpless victim or to the inflammable portions of a 
fortresSp The AssyTiana and Ancient Greehs knew- wcU how lo 
use fire for both attack mid defence^ as may be learnt from bas-^ 
relie& and the tales of Horner^ The wicldcr of fire seeking per¬ 
sonal protection used various means of projecting the firc» 
Throwing a torch was elementary, but vessels or pots with 
inflammable mixtiireSt and a burning Grehcad to an arrow 
were goon dcv^cloped* Even these had tiicir defects- A Romiiii 
historian of the fourth ccntiir>^ urges that such arrows must be 
shot gently, fur a rapidly flying antiw would bc extinguished by 
the disphiccd iilr. 

It may be recollected thm tlic Bible furnishes au emly 
example of fire being conveyed by animala, on the occasion 
when Samson *weni and caught three hundred foxes and took 
firebrands and turned tall to tail* ^ fiicbrand in the 

midst bettveen two tails- And when he had set the brands on 
firc_, he let them go into the standing com of the Fhilistiiics and 
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burnt up the shocks^ and also the standing corn^ with the vine¬ 
yards and olives/ In true Old Testament traditionj the Philis- 
tines retaliated also with fire and burnt the wife of Samson and 
his father-in-law. 

An unusual means of producing fire was attributed to Archi¬ 
medes—that at the siege of Syracuse j he successfully used large 
burning glasses to destroy the Roman ships. The Pharos at 
Alexandria, one of the Seven Wonders of the World, was ako 
said to have had a large mirror at the top, which could be used 
to concentrate the rays of the sun and direct them to burn 
enemy rigging, even up to the distance of a hundred miles at 
sea, according to the exaggerated legends. In the Artillery 
Museum at Stockholm is an ancient burning mirror which 
may have been intended for something of the same ambitious 
purpose. 

Experiments with such materials as oil, pitch, sulphur and 
other ingredients were all steps on the road to discover gun¬ 
powder, as will be seen later. Even the early crude mixtures 
added much to the terrors and difficulties of a besieged town. 
These wildfires were of a sticky nature which not only adhered 
to any object they hit, but spread and were difficult to put out, 
especially with water. 

At the siege of Plataea in 429 b.c., the Plataeans were forced 
to put hides and sidns over the woodwork of their fordfications 
to lessen the effect of the flaming missiles of the Pelopponesian 
attackers. The Spartans on the same occasion used the com¬ 
bustible material in another way. They piled large bundles of 
wood against the city walls and after saturating them with a 
mixture of sulphur and pitch, set them on fire. This concoction 
could have hardly been the far-famed ‘Greek fire’, that could 
not be extinguished, for a sudden rainstorm put out the flames 
and saved the walk. 

An invention for throwing liquid fire was used by the 
Boeotians at the siege of Delium in 424 b.c. Thucydides in his 
fourth book describes a hollowed tree trunk covered with iron. 
‘They sawed in two and scooped out a great beam from end to 
end and fitting it nicely together again like a pipe, hung by 
chains at one end, a cauldron. Now the beam was plated with 
iron and an iron tube joined it to the cauldron. Thk they 
brought up from a dktance upon carts to the part of the wall 
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principally composed of vines and timber and when it was 
near, inserted large bellows into the end of the beam and blew 
with them. The blast passing closely confined into the cauldron, 
which was filled with lighted coals, sulphur and pitch, made a 
great blaze and set fire to the wall. The defenders could not 
hold it and fled. In this way the fort was taken/ Fire from 
machines was also thrown at the siege of Syracuse 413 b,c, and 
at the siege of Rhodes 304 b,c. 

New mixtures were being made to improve the qualities 
of the fire, and iEneas the tactician who lived about 350 b,g. 
has written down his recipe, where he tells us to 'take some 
pitch, sulphur, tow, manna, incense, and the parings of those 
gummy woods of which torches are made; set fire to the mixture 
and throw it against the object which you wish to reduce to 
ashes/ He also advocates egg-shaped containers which when 
lighted were to be thrown into enemy ships. 


2, GREEK FIRE 

Little advance seems to have been made in this field until 
the end of the seventh century a.d. Then appears the famous 
‘Greek fire*, so long a terror to the enemies of the ancient 
Byzantine empire. So effective was it, that its composition be¬ 
came a state secret, with the direst penalties for whoever might 
reveal it. It is said that it was the invention of Kallenikos, an 
architect from Heliopolis or Baalbec in Syria, His semi-liquid 
mixture, known at the lime as ‘sea-fire* was exceedingly 
difficult to extinguish and water only served to make it more 
dangerous. This formula Kallenikos brought to the Emperor 
Constantine Pogonatus for him to use against the Arabs who 
at that time were besieging Constantinople, the chief city of 
Byzantium. 

It was used with effect in the following year, a.d. 674 when 
the Saracenic fleet was destroyed by this new method. The 
Emperor had projecting tubes fitted to his fast sailing vessels 
and when the Greek fire was pumped through the tubes on to 
the woodwork of the enemy’s shipping, it was most difficult to 
put out; vinegar, wine or sand were suggested as the only 
means. 
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Mu Eh effort was made lO keep this invention a slate secret, 
and it was not written down. The Empernr Cunsianlme the 
Scvetidi, PorpliyrOgcnilus, wrote to his snn ihal Jie should 
*aIjovc ail tilings direct your care and attention to Ute liquid 
fire, which IS thrown by meam of a nibc; and if liic secret is 
dared to be asked of thee, a$ it has often been of me, thou must 
refuse and reject this prayer, stating that this fire hud been 
siiowu and revealed by an angel to the great and holy Christian 
Emperor Coiisiantine/ lie made funher dire threats tu anyone 
who iniglil reveal the secret to a foreip narion. 

Further details of Uie methods of using this snaJirL- in tlm late 
ninth century arc given by Emperor Leo the Siath, also called 
Uic Philosopher, who said that the artliidal fire was to be dis* 
cliargcd by means of siphons. The siphons were made ofbronae 
and, placed in die prow of every w'ar-vesael, were protcGtcd by 
wood. Leo the Sixth, in his Taetks, also tells his officem to tuc die 
small hand-tubes which had been lately invented, and wlieii 
doing so to discharge diem from behind iron shields. 

it is a daughter of one of these Emperor!, Princess ;\niia 
Commena who tells us much of these warlike inventions in her 
book oit the iife of her father, the Emperor Alexius the First, 
Commenus, In this work, the AUniadt she stated that resinous 
gums from fir and other evergreen trees were to be powdered 
and mixed widi sulphur. When the mixture was blown with 
puweiful and steady breath dirough hollow canes or tubes and 
ignited at die lip of die lube, long jets of flame would sear the 
faces ol‘ the enemy like flashes of lightning, liut the PrineciM 
leaves out Imporianl information, dius keeping in part the 
secret. Various learned men have guessed at tlie complete eoIu- 
tion. Francis Grose In his MiUierj Anti^aitiei says the formula of 
her day was bitumen, sulphur and naphtha, but Coinnri 
H. VV. L. Hime in his On^in of Gutipawda suggests that the miiH- 
ing ingredient is quicklime. He pouits out dial naphtha or any¬ 
thing in die petroleum class was not a uortn^ product of 
Etyaanlium and had tt been imported, espedaliy from Arab or 
Saracen countries, its secret use would liave soon been guessed. 
But quicklime could easily be produecd in the building craft, 
without suspidon. And the eOcct of water upon it would only 
Serve to raise die temperature. 

A GcrmaJi writer in 1939, .rUbert Hauscnsiciii, said that 
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successful modem cipcrinttfitta had been made wkh quicklime^ 
sulphur atid naphtha^ but others hi more recent limes say that 
practical experience 5 ho\^'s it nH lo work m the slaking of Uie 
quicklime would not be enough to vaporise and ignite the 
n^phiha^ The oil in the naphtha would envelope the quick* 
lime particles and prevent them from reacting with water. 
Direct ignition wnuld^ howeverj be cffcctivcK It seem? that the 
secret may never he dJaersvered* which is no great loss as the 
Ollier developments of mndirm limrs leave in the category of 
playlliitlgs whal was an cpueh-shatteriiig discovery, and pro- 
louj^cd die LLTe of the Byzantine empire for many extra years. 

Alina Cominena gives useful infuriitadun about the tubes or 
siphons wlicn she tells us that 'lu die bow of each vessel the 
admiral put tiic heads of lions and other Ipud animabi made of 
brass and iroiii gill, so as to be frightful to took at; and he 
arranged that from their mouths* which were open, should 
issue the fire to be delivered by the soldiers by means of the 
flexible apparatus/ The theory of siphons or pump'? was well 
known in Greece and Rome where elementary firc-enginta w^erc 
employed against fires* The siphon on each ship waii served by 
the two foremost rowers^ nnc of whom was euJIcd die siphonator 
and his duty was to May" the si ph on, Tlie wea|ioit musL have 
been on a swivel because in a sca-batde near tlie Island of 
Rhodes in 1103, the Pisans were terrified by die apparatus 
which cast fire at ihem from all angles, even sidewa>'s and 
dnwTiwards. A report of the battle gives us full detaib« The 
firat encounter of the Byzantine admiral was a fiascOj os he 
shut his fire too soon and mbsed the enemy vciSeL The next 
in the fleet rammed a Pisan aliip, fired at it arid set it on fire* 
Then the aiueecssrul attacker disengaged itself and C-OUght three 
more of the enemy in die deadly blaze; after W'hich the Pisan 
navy fled from the seeue. 

The smaJ] hand dpliom may have been of two types. The 
first writer tclb of a pellet w luch after bdng blown from a lung 
hollow tube beemnes ignited by a flame at the exit, w'hilc the 
other author describes the chutlgc a$ projected by air, Bclioiva. 
bIow*pipes or squirt would all seem to be possible methods of 
discharging the fire but it is difficult to decide which b meant, 
and the fanciful pictures of the perfod showing the fim-aliip in 
action do not help to clariify this point. TJirre is an illuitraCioU 
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of a sea balUc sliowing a ship witlj its bla^iftg tube cflvcloping 
the enemy vessel in a mass of flames, i his tomes from a Greek 
manijsr.iipt ofSkylitzes but very little can be learnt, Ibr the fire¬ 
worker or siphonator leans in the bows with one liaiid OH the 
mlic, while hia gaje is directed backwards. 



j—CTerk fire ihrough (yrin£e< 


Xo Other nation scemS to have used die Byzandue secret fuel, 
and thus when the Crusades began in 1097 there were other 
imitaiions in the field, mainly based on ilie old mixture of 
sulphur, pitch ur bitumen, and resin or other gummy sub- 
statices, with the uddiiion of naphtha or other ingredients. A 
metrical ro manc e of Richard CtEur-de-Lion wrilie-ti in tlic 
reign nf Edwutd the First, tells us that 

/Tiifjf Richard tmU of hjts 
Caste wjflde-J^ hto thi stye 
And J/r Greggs iitla the set 
And at an j&r am the. 

Pnctic licence scems to have given the King possession of the 
secret acudlrc but little evidence supports tltis. 

Incidentally ‘Greek fire’ was not a icmt m use in either die 
Greek or Moslem languages and only dates from the lime whcti 
the Chriiliaos came in contact with this liquid fire in the 
Crusades. No ci tizen of Bj-iandum wimld ever degrade himself 
or a compatriot by the name of Greek. 

But Greek fire was dropping out of use and evidence of its 
presence after i200 is lacking. The main reason lor its disuse 
would appear to be that the Byzantines were no longer warlike 
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and had become degenerate. In 1200, the commanding Ad¬ 
miral, Michael Struphnos sold the naval stores in Constanti¬ 
nople and 'turned into money not only the bolts and anchors 
of the ships but their sails and rigging and left the navy without 
a single large vessel/ The money he appropriated and the 
secret seems to have disappeared from thb time. Four years 
later when members of the Fourth Crusade attacked their 
once-alHed Christians in Constantinople, the sixteen war-ships 
had a poor variety of fire which the Venetians soon coped with. 

The Saracens were not slow to use fire as a weapon against 
the Crusaders. At Acre, 1191, the Crusader siege towers were 
becoming too great a menace, so a Damascus metal worker 
produced a plan, which went as follows. 'First in order to de¬ 
ceive the Christians, he cast against one of the towers, pots 
with naphtha and other materials in an unkindlcd state, which 
had no effect whatever. Then the Christians took heart, climbed 
triumphantly to the highest story of the tower and assailed the 
faithful with mockeries. Meanwhile the man from Damascus 
waited until the stuff in the pots was well melted. When the 
moment had come, he slung anew a pot that was well alight. 
Straightway the fire laid hold on everything around, and the 
tower was destroyed. The conflagration was so violent that the 
infidels had not time to climb down. Men, weapons, everything 
was burnt up. Both the other towers were destroyed in a like 
manner/ 

Even though this fire may not have been the genuine article 
as used by the Byzantines, it was sufficient to throw the Chris¬ 
tians into great fear. Jean de Joinville, a later eye-witness of 
its effects, who wrote a Histoire du Roy Saint Loys^ speaks of 
the terrors it effected among the commanders of St. Louis army 
in 1249 at the siege of Darmctta. It was advised that as often 
as the fire was thrown, all should prostrate themselves on their 
elbows and knees and beseech the Lord to deliver them from 
that danger. But the results of this fire do not seem to have 
warranted this fear, because some of the attacking towers which 
had been set on fire were soon rescued from the flames. 
ville describes his experience in the following words. The 
Saracens brought an en^ne called a petrary and put Greek 
fire into the sling of the engine. The fashion of the Greek fire 
was such that it came front-wise as large as a barrel of veijuicc 
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[a thirLceiitL-centiir>' Jiavopring sauce imde from tli« jukr of 
rnil>applcs] cmd the tsul of fire that uraued fifom it was as lai^i: 
aa a laqjc iaiicc* The noisc it made in caniiu^ was like Heavea's 
Ihundcr. ll had the seeming of a dragon flying throuEh the 
air. It gave so great a Hghr^ because of the great poison of fire 
making the lights that one saw as clearly throughotit the camp 
as if it had been day.^ Mention of a large cross-bow being used 
four times n> cast the fire shows that siphons or s<|uirts were otit 
ill use* as they had been for the Byzantine fire. GcofFry dc 
Vinesauf in his hin^dri am} J?^gw J^ardi (he accompanied King 
Richard 1 to the Crusades) says of the hre, the ^oleum incendia- 
rium, quod vnigo Ignem Gracemn iiomlnant* that ^with a 
pernicious stench and livid flame, it eousumes even flint amd 
iron^ nor could it be extingulHhpd by water; but by sprinkling 
mnd on it* the violence of it may hi- abated, and vinegar poured 
on It will put it out*^ 

The type of machine fnr throwing these barrels of fire could 
be of the principle of temcion (large i torsion (twisted rape) 
or counterpoise (a weight at the end of a shrivelled arm). 
Consiant reference to the use of iJiii artillery in European and 
Asiatic warfare, especially in tlic Bowery language which 
spoke of thunder and lightnings may have Jed to the confuislon 
in more modern writers^ minds, that firearms and cannon were 
in use much carLiE:r tlian was aotuaJly so* 

A use; of fire in Europe is recorded by Roger de Hoveden, 
who notes that it waa used by FbJiip Augustus King of Entnce 
to bu rn the Engliji^h shipping in the ha rbour of Dieppe during a 
siege in 1193, This monarch had found 0 quantity of the tii- 
flammable material already prepared W'htn hc entered Acre 
and he did mit hesitate to bring it to Europe to use against hii 
fellow Christians, Even Edward the First ordered the employ¬ 
ment of fire against the Scots at the siege of Stirling Castle in 
1304^ Fifteen years IsiiE^r a Flemish engineer. Crab, defended 
Berwic:k when besieged by Edward the Second, by means uf 
fiery mixture caiifaming pitch, tar, fat. brimstone and tiie 
refuse of flax, 

John AidennE:, a surgeon of the time of Edward the Third, 
pro|50sed that apart from Inng-bows and cross-bowS carrying an 
incendiary material, birds and animals could carry the fiery 
composition in iron or brass containers. A nmnuscript in the 
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Hauslaub Collection in Vienna illustrates a dog in a scaled 
coat with a spike and a flaming pot on his back pounding 
forwards to the enemy, A cat and a flying bird are also shown 
as pressed into this dangerous and uncomfortable service. 



2—^Fire carried by dog and bird, Middle Ages, 


A French manuscript of the fourteenth century shows a 
large ballista slinging a barrel of flaming material at the enemy 
while another page of the same manuscript depicts a horseman 
in armour charging forward with a lance having a blazing 
head. 

On the continent when the garrison of Ypres was besieged 
in 1383 by the Bishop of Norwich, the French successfully 
defended themselves by means of stones, arrows, lances, so- 
called Greek fire, and other missiles so that the English aban¬ 
doned the siege leaving their cannon behind. The same 
English were soon after besieged in the town of Burburgh by 
the French who threw into it such quantities of fire composition, 
that they burnt one third of the town and forced the English 
to surrender. 

At the siege of Damietta in 1249, Matthew Paris remarks 
that the fiery darts carried small containers filled with quick¬ 
lime, English archers of the same period are said to have had 
the spicula ignita^ or arrows tipped with wildfire. These were 
noted as part of the stores in Newhaven and Berwick in 154 - 7 * 
There were certain types of bows known as slur-bows which 
were ordered to be purchased in November 1588 and the pro¬ 
jectiles to go with them were twenty dozen of firework arrows 
at five shillings per dozen. Sir John Hawkins advocates the use 
of fire-arrows in his book, the Voyage into the South Sea^ 1593, and 
writes that Ho tease or spoyle the enemie’s tackling and sails’ 
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arrows of fire were to be shot out of slur*bows. In a list of naval 
stores for 1599, long-bow arrows with fireworks were in store 
as well as slur-bow arrows with fireworks* 

Even simple baked earthen jugs were made into offensive 
missiles, for a Frankfurt book of 1573 directs that they were to 
be filled with ashes and powdered quicklime. Then they were 
to be thrown against the enemy* 

The Calendar of State Papers, Domestic Series, lists among 
the ammunition, supplied to the troops under Lord Lennox, 
who went to Scotland in 1545, the unusual item of ‘xx tronckes 
charged with wild fyer\ An illustration of these ‘tronckes* or 
‘trombes* is given in a book of 1560, P* Whitehorne's Certain 
Warn far the urdering of Soulditfs in BaiUlray. They are shown 
as hollow wooden cylinders ‘as bigge as a man*s thigh and the 
length of an ell’ and were filled with a mixture of sulphur, 
charcoal, pitch, turpentine, bay salt and saltpetre* It is this 
saltpetre that made a revolution in the many experiments of 
these early days, for it was its use in a purified form in the various 
fire-compounds that led to the discovery of gunpowder* 

Fire-pikes were used in the English Civil War, Prince Rupert 
in his Journal records that when Bristol was being besieged by 
the Royalists in 1643, ‘Lieutenant-Colonel Littleton (of Bowie’s 
Regiment) riding along the inside of the line with a fire-pike, 
quite cleared the place of defenders; some of them crying out 
“wild-fire”. Thus was the line cleared for a great way together.’ 
Later when some musketeers failed to dislodge a defending 
party ‘Captain Clerk, Ancient Hodgkinson and some others 
rushing upon them with fire-pikes, neither men nor horses 
were able to endure it. These fire-pikes did the feat*’ 

A French engineer, Gambert of Mante, boasted that he had 
rediscovered the secret of making Greek fire but Francis Grose, 
the andquarian, says that luckily for mankind it has since been 
lost, Grose also speaks of chemists in Britain, France and 
Holland who had found a like secret, but the governments of 
those countries for humanitarian reasons suppressed the in¬ 
formation, There was a Roman named Poli who in 1702 in¬ 
vented a ‘perilous fire’, the secret of which was bought by 
Louis the Fourteenth, for no other reason than to have it sup¬ 
pressed. In the same year the Prussian army had a Schlangen- 
Brand-spritze, a serpent fire-spray, which its inventor P* Lange 
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said would throw ^ mass orHiuuc imd fire twelve feet wide iind 
forty prices long. Two sprays were capable of dcfcodifif: a 
bTranh and the whole apparatus was SO light that four men 
could carry ii. It could also be med at sea to set enemy shipping 
on fire; or aa an afterthoughr, it was suggested that it cotild be 
filled with water and used to put out a fire* But by E704 ilic 
itivcnliun sfrems lo have been abandoncdi no doubt bccausic li 
failed to reach its Jiigh expectations, 

*\iioLlicr French engineer^ Dupr6, In 175^3 was said to Jiave 
invented ati inflaimnable Liquid on iht Lines of Greek fire. 
Three years later it was put to ilic lest vidicn it was sprayed 
tom a pump on to a sloop in Le Havre harbour and set the 
ship on fire. It was suggested that the invention should be usf^d 
against the English when they were bombarding Le Ha\Tc the 
next year Imt the Royal Authority for its use was not fortli- 
coming. 

Fire was used in warfare in the uinctccntJi ceuLury. The Red 
liidiaiui in vVincKca had for some time used flre-armws against 
the wldte settlers and this weapon was also employed by the 
Cluiicse as late as z£6o agaiiut cite French. 'These simple 
methods were not sullident for the Americans during ihcir 
Civil War and they produced a ty^ie of *Grcek fire’ which they 
used in dn tubes. The solid mixture contauied phosphorus, 
sulphur and carbon. But a fiercer ingredient was coming in to 
popular use. 


3* PPITROLKOM AND NAPHTHA 

PcLTulcuni was kiu^wii in aiidcuL limes and iu name ihowit 
iLi origin—oil from rock. Naphtha is another ancient term 
Jmving rrfiTrcdti: to the earth Origin of the oil This natural 
luatcTiial cuine to the nodcc of the westem world when Alexan¬ 
der tlic Great led tlic Greeb into Persia. Tlie hero had hide prac- 
liLid knowledge of its properties but Plutarch knrw^ of ita ex- 
plu^ve nature atid said that it was like bitumen and could bt 
set uii fire williout being touched, by means of the rays lent 
fortli rmin a fire burning the air which was between both. 
.NaphtJia and petroleum^ extracted from the earth are botJi 
well known for ihcir volatile properties. 

Naphtha b an ingredient in a recipe of^Grcck firt^ in a*d. 
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350, which included RulphuCj bitumen 1 and rcsirt nnd de¬ 
scribed by Vej^tius in his ZJt Kf Mitiifjri, Flaiiiing naphtha was 
used extensively in Arab warfare. WTricn the Ka^aba ww huml 
down during ihe siege of Mecca in 683 it ^vas the Syriarw who 
were said to have been responsible by using burning naphtiui. 
When Stones slung from ballistic marhincs failed to qur.h the 
defenders of Hcraclca in 805^ Sultan Hamn ar Rase hid ordered 
incendiary mairrial to be usedi which soon brought about the 
surrender of the terror-stricken ganison- 

An extraordinary device^ where both horse aud rider were 
used as a weapon or veldcle of fire, was employed on an occa¬ 
sion against the Mongols in lafjfi by the Egyptians. The de¬ 
scription is aw^c-inspiriiig even to the reader. * Having througldy 
soaked his shin, the rider puts on a donhlet offek treated wiilt 
a protective mixture (vinegar* red clay, dissolved talr,^ hsh 
glue and sandcrac) also soaked. The horse is covered with a 
caparison of the same. i\> the doublet arc attached hdUp and 
little madfaa (powder boxe$} with fimcs attached. The rider 
wears a helmet do%'ered with felt soaked in naphtha and wisps 
of tow' dipped in naphtha arc attached to die doublet. Having 
rubbed his hands in Laic powder he goes in to action, preferably 
by night* carrying a lance dipped in naphtha or some incciiiiiairy 
composition whidi he wiiirls around and around— and accom¬ 
panied by foot men who carry clubs fur sprinkling naphtha/ 
As an aflertliought it is said that 'the horse must he first Con- 
sidcrably accustomed to the noise and tire glare". The amaziug 
effect of Llir burning how and man b sold Lo have achieved iut 
result ojid routed the Mongol cavalry, but oil a later uccasion 
the jieHbrmancc w^as a failure becauae die flames died down 
before die tlcry rider reached his ohjcciive. 

Coxton JJI Iris iMjn&iir Discnpiion 0/ tbt 1480* 

wTiiL-s of‘another fountayne there h lowaxde the Oryent where¬ 
of h made fyre grekys$hc with onihcr myxtyons that ia put 
thereto, die which fyre when it w taken and lyght is sn hole that 
it caniiDL be quenched with water.^ He Aiated that the Saracens 
sold ‘diis water dere, and derer than they do good wyjie . 
BoIIh uf naphtha were used in India and dirown by mcona of 
catapiilLs, and one account tells us that die howdah of a noble¬ 
man wlio wai riding on an elephant became set alight. 

The troops at the siegC of Charleston in America in 1863 


PETROLEUM AND NAPHTHA 

uAcd f:u2i] impJitlLa In nhrlk and ako obDiiriE:d 2ktrikii]j|r rcsuJLs 
by pumping li tlu^ugb Mniiaii:ur B^rlJidoL cmniiiented 

nil tin! effect af fire tiLmwn bitu Pmu by Gcnnaii gum during 
the siege of 1870, He advoealed Uic repulse of Uie enemy by 
meam of pumps throivlug jeis of burning pciroL The idea was 
adopted and although an apparatus vi^as complcicd by 1871 it 
was not used against the enemy. As the writer bitterly nemarkrd, 
its only use was by the French Gommunc against m own 
nation for the purpose of destroying public buitriings and 
and palaces. 

The Germans had it in mind to use petrol for wurlarc and 
early in the Iwentieth century during muntruvres a German 
officer claimed to have repulsed an attaLk ou Liis strong hold 
hy means of prcjiaing the fire brigade into acUoti. When he was 
not taken seriously, he mid tliat on the proper occasion he would 
have used petrol liute^id uf water in llie lioses* This may have 
encouraged the Gcrmaui to experiment secretly but it the 
work of Lcidlci, a Belgian, that led 10 the introduction of ilic 
Jlnmm/nwnf€T. There is a Captured German document of laUi 
December 1915, which States that were u new 

wciipoii tcj be used in trench warfarOi The 3rd Guurd Pioneer 
Battiilion consisting of six companies had been equipped with 
tJiis invention which was to be used in iwo forjiis. The larger 
version of w^hich there were twenty to twciuy-two per company» 
were to be built in bastiDna and other defended places and 
could throw^ a fiery jet 33 to 44 yaids* Each company als43 had 
eighteen small portable projectors whicli were to be carried 
on one^s back and could throw their fiames 16 to 19 yards. 

The first use nf thc/cHTiffiritit^r^rr was in a dramatic surprise 
attack on the Frciicli uL Alelancourti 26th February itjilS- 
Their first employment against the British was in July of the 
same year on die Ypres salient near the callage of Hooge. The 
attack was succesdul but a few days later a counter-attack saw 
the capture of These had a cylinder abotit 

two feci high divided iniO an upper chamherr with nitrogen 
under compression and an oil reservoir^ ITie oil conung up 
under pressure was ignited by a friction Lighter in the nOizIe of 
the short hose. 

In June uf llic following year* *Z’ company of the Special 
Brigade went to France with flamc-tlirowcr^p sixteen of which 
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were portable and four of a larger type. Two of the large type 
were used successfully against the Germans in an attack on the 
Somme on ist July, Underground galleries had been dug in the 
direction of the German trenches, and at the moment for the 
attack the nozzles were thrust about a yard into the air and 
threw flames about 900 yards, soon clearing the enemy trench. 
It took a ton of oil for each ^shot’ and the cumbersomeness of 
the weapons prevented frequent use. Smaller types were occa- 
sionally used but the danger to the carrier, who had to be 
within twenty yards of his objective, brought the story that in 
the German Army operators were found by means of punish¬ 
ment. 

During the First World War, it was intended to use flame¬ 
throwers in the Navy, and H.M.S. Vindictivet one of the storm 
ships for the attack on Zeebrugge Mole in April 1918, had two 
large machines built on the port side of the ship. The apparatus 
was very cumbersome, as may be seen from one of the remaining 
projectors still preserved in the Imperial War Museum. Un¬ 
fortunately enemy shellfire damaged the projectors before they 
could get into action. One operator, not knowing that his 
igniting section had been shot away, carried on the action but 
instead of fire just pumped oil at the Mole. 

The use of flame did not die out after that war, for the Italians 
found it of value to use against the Abyssinians. The Spanish 
Civil War proved its use even on tanks where flakes flew off 
inside the armoured vehicle to the detriment of the crew. 
"Molotov’ cocktails were an extempore use of petrol, very 
reminiscent of the early fire pots. But the modern development 
of petrol warfare including the man-carried ‘Lifebuoy’, the 
"Wasp’ and ‘Crocodile’ are all outside the sphere of the present 
work and must be studied elsewhere. 


II 

THE DEVELOPMENT OF CANNON 

I. EARLY EXPERIMENTS 

I find the inventor of the first cannon is an impossible 
I task, but most authorities agree that it is not Father 
JL Schwartz despite the fact that he is commemorated as 
such in stained glass. The date of his discovery has sometimes 
been given as 1354* But evidence exists for weapons fired by 
gunpowder as early as 1324 and they may well have been in 
use earlier. 

There is an unsubstantiated claim that guns were made in 
Germany in the year 1313 and this must be examined to deter¬ 
mine its value, if any. The statement first appears in the 
Memorial Books of the Town of Ghent and reads Ttem, in 
dit jaer was aldereerst ghevonden im Deutschland het ghebruk 
der bussen van einem muemuck/ (In this year were guns 
designed by a monk in Germany.) Sir Charles Oman examined 
this subject in a most critical manner and when he was in 
Ghent in 1923 he had the active assistance of Dr, Bergmann, 
the Librarian of the University Library, to look into this point. 
The particular entry occurs only in the body of the later edi¬ 
tions of the book. In the earlier ones it is inserted in the margin 
and in the handwriting of the early sixteenth century or even 
later. Thus this is not contemporary evidence and the most 
important point is that the earliest copy to have the note has 
the date of the year not 1313 but 1393! Perhaps some copyist 
transcribed MCCCXCIII as MCCCXIII but in any case the 
evidence is valueless. 


J5 




THE DEVELOPMENT OF GANNON 

Sir Charles Oman in his Ari of War in the Middle Ages writes 
of an anonyiiious Arabic manuscript also on the art of war, 
which in pre-Bolshevik days was in the Asiatic Museum at St- 
Petersburg, In this, artillery which used gunpowder is described, 
and the methods used were so crude that Sir Charles was 
inclined to place this document at the beginning of the four¬ 
teenth century, especially as the last historical date in the 
manuscript was that of a battle in 1304- The early firearm is 
described as a madfaa, a term still in use for a cannon m 
eastern countries- It was in the shape of a hollow cylindrical 
log of wood, short like a mortar and wider at the top than the 
bottom. Its bore was to be filled half-way up with primitive 
gunpowder of the proportions, three of sulphur, four of char¬ 
coal and twenty of saltpetre. It was to be tamped down with a 
wad. If more than half filled with powder, it was suggested 
that it would burst- One has doubts in any case. The cannon 
ball was to be larger than the muzzle, placed on top, as Sir 
Charles says, like an egg on an egg-cup- The powder was to be 
ignited at a touch-hole. These are such extraordinary ideas 
that one wonders if the writing is not by an ignorant Arab after 
having a hearsay account brought to him. 

The same writer describes another invention for shooting 
with either bolts or very small balls. This was a tube, some five 
inches broad, in which was placed an iron case (also called a 
mad/aa). A quantity of gunpowder was placed below the iron 
case at the bottom of the tube and the ball or bolt was placed 
in the iron case. When the charge exploded the case carried 
the projectile forward, but to prevent the case being lost, one 
was instructed to tie the case to the tube by means of a strong 
silk cord. A cord that stood up to such explosions must have 
been very strong or the charge very weak—in which case the 
projectile would have gone nowhere. With correction these 
accounts could apply to mortars and chambered cannon but 
the point is that the Arab writer did not understand the art of 
gunnery and makes us doubt the ancient knowledge of gun¬ 
powder in the cast- 

Practical evidence of the use of cannon constantly comes 
back to Europe. On the continent the tradition is strong that 
a German monk was the father of artillery. Because he was 
referred to as niger Berikoldus or der schwarze Bertkold some 
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have referred to him as a black man^ in keeping with the 
tradition that the invention came from outside Europe, but 
the black refers to his monkbh dress, possibly that of a Fran¬ 
ciscan* Roger Bacon who wrote so much openly and secretly 
on the subject of gunpowder before it was generally used, was 
a Franciscan* Thus there would be an early opportunity for 
the brothers of a fraternity, even over long distances, to ex¬ 
change information on such an unusual subject It is true that 
the most substantial evidence of Father Schwartz does not 
appear to date before 1400 but at that time a German manu¬ 
script teUs of "an maister der heiss mger Perchtoldus und ist 
gewesen ein nygramantikus’* 

Detaib of his life grow with the passing of centuries and as 
fresh writers take up the tale. The popular story of his discovery 
according to an eighteenth-century book says that Bartold 
Schwartz (now using the "black’ of his robe as a surname) a 
monk of Mentz (others give Friburg) in 1320 discovered by 
accident the use of gunpowder* He happened to mix some 
saltpetre with sulphur in a mortar and covered it with a stone* 
The composition took fire—how is not explained—and the 
explosion blew the stone a considerable distance* This suggested 
"the notion, that if this composition was properly confined, it 
might be useful In the attack and defence of places’. Another 
version says that while Schwartz was pounding the ingredients 
a spark from the laboratory fire set off the mixture* The 
resultant explosion shattered the mortar and threw the pieces 
at a distance. Some accounts give 1313 as the date of discovery 
but the Ghent accounts seem to shake this "evidence’ and most 
of the details of Father Schwartz seem to have been compiled 
centuries after his supposed life* While we have contemporary 
evidence of monkish knowledge of gunpowder, the truth of its 
application to firearms is not so clear. 

It is interesting to note that the earliest illustration of a gun, 
that can be authenticated, is in an English manuscript. In the 
library of Christ Church, Oxford, is an Ulummated Latin 
manuscript called "De Officiis Regum’—on the Doties of Kings 
—which was dedicated by Walter de Millcmete to Edward III. 
The writer had been tutor to Edward and the book is dated 
1326 (1327 according to our present reckoning) the year of 
Edward the Second’s murder. Unfortunately the text makes no 

17 


c 


THE development OK 

rcfcrenci: to (lie iliustrsitvms and one miiJd lake Uic picture for 
what It. U. ITIIC firearm « aliown as a large vase or pot lying on 
its side. A sliort and heavy arrow is leasing die apcrtiirc and the 
knight has just ignited the gunpowder by means Of a rcd-liol 
piece of metal applied to a liole in the sdde of the weapon. Flic 
misBle, possibly an all-metal bolt, is dinxted against a eastlc 
doorway. 

The aliape of the firearm may be thouglit extraordinary but 
the term pofji was used eatensivicly in Uie c^ly days by Use 
TlalLam as was the term pol-dt-fir by Uie trench. The pot 
in the illustration has a long narrow neck and is depicted 
resting on a platform without any dt:viee to counteract tlic 
recoil, llic dart might be of iron with imitabon feathen and 
it is dlAiCuit to sec hnw Uic etplosion could drive it mil wiUioul 
a wad, but the artist may not have iliuught it nccraaary 10 
show tliis. We arc also faced with the possibility that the artist 
may have rcconstrueled the weapon from written nr oilier 
descriplioD and was liuay oft pracdcal details. 

Modem writers have 'seen' the mention of gunpowdey in 
many of the old documents, especially the Oriental writings. 
\ United Slates Government book as recent as i£M9 pul Uic 
invention of gunpowder as early as the uinUi century and fire¬ 
arms at Iii6, but needless to say without supporting evidence 
and no mention of ihat important ingredient, saltpem:. 

The difficulty is to decide when rjmuons were first used. 
Absolutely contemporary evidence is scrappy and accounts 
slightly later arc quite genetons in giving cannon to thdr an¬ 
cestors. A later statcmcnl is not necessarily evidence but it is 
generally accepted that guns were used at a siege of Mcti in 
1334, although it is a later account which says that itrptntinf 
tt (aaoBS were the weapons. An account of the Arabs at the 
siege of Baiisctta in 13115 where they iu«:d machines casLuig 
forth globes of fire with the sound of thunder need not refer 10 
cannon and gunpowder but rather to slings and naphtha balls, 
if one t.akc3 into account the exaggerated and poetic nature ol 
Oriental descriptions. 

.A Florenlinc manuscript of 1326—the Rinformazionc di 
Firenae—would appear to be correct with its details of mcial 
cannon and iron darts and balls. The mcniion of the word 
cannon is a verv early one and shows the antiquity of this type 
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nf firrarm but bcfuri: wd ^ ou to dkcuss the Cannon in deU^lij 
there ore athcr rcTcrctiddS lo be uicndoncd^ 

Many writers asautiie lhai Uie first use of cannonii was by 
thd EngLuh in 1337 and qttoie Th 4 Bmj m evidence. Tbia 
pocdcnl work was produced by Archdeacon Barbour of Aber¬ 
deen who lived from £, 1316 to 1395 and hk writing bu nil 
the ring of truth, The engagement of die Scuta under Dougks 
with the English took place at Wcardalc in August 1337 and 
the poet-clergyman wrote uf Uic oetauioii: 

Twa TUJFfitys i/tet dai tftm Saw 
TTiat fitt^urih ui Ikatkitd had ban nam 
Tyfrikis Jar hdmjs mr ian^— 

TAr tathjr srafys war &/ nwr 
that ihai hfrd rtsvir tr. 

Edward the Third was accninpanicd on Uie campaigii by 
John of Hatnauh and nr.mish troops who could have brcnghi 
something new from the eontinmU Hie first novelty tJiat the 
Scots had not seen was “lymbris’ or crests for helmeifl. The 
second was ‘erak)-* of wer' and what these were must be deter¬ 
mined. Barbour was careful to point out that at an earlier 
bsittlc, Berwick 1319, Crab the engineer 'gynis for crakya bad 
he *Craky5* were of no use without ‘gynk' imd dius 

emkys were not guns but part of somethings The old ^ Ore-books^ 
writLcn before gunpowder came in had rccipei for rockets, 
Greek fire and crackers. These crackrni would appear to be the 
answer and they were not propdJed by explosives but thrown 
by gins^ gytis or gtins, and produced a terror-making effect, 
^riie term gun is said to have been derived from gounCj gynnis^ 
or mangonaJ| an engine in usic previously* Examples of old 
names used for new inventiom are common^ and the ribuude- 
quin was originally a spear-carrying Cart but later a firearm. 
This makes fnr interest but also for difficulty in dclenrunijig 
whciT the rJiangr of upplication takes place^ 

In 1331 the Italians, in Cividak in Friuti|^ were besieged by 
German troops who used vaSa i sciappi* The pnasability of tlic 
vases being incendiary ones b rcndercid remote by thcr employ*' 
mrnt of the snoppi wMch are definitely firearms. 

A document of nth July 133B in the Biblititiquc NatiouaJe 
Paris shows that the French Arsenal at Rouen iisucd for use 
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against Qic English an iron pcit to lire quarrels. Issued at tlte 
sainct lime were fony^eight of these arrows which were uon und 
’fcalhcTcd’. One theorist ha* calculated that each iron arrow 
f>T quarrel would weigh a cjuiirter ol' a kilogranimc or about 
scvoi ounces. These pots and vases were passing «jut ufrastuon 
and it niay be that they evolved into something in tlic way of 

TTuiiisirs. 

To return to the cannon, which is the main line of larger 
firearms. The word ‘cannon’ is said to come from caoaa, 
‘iianc’, a reed, although Demmin states the derivation is 
/cantu, German for a drialdng vessel. The canna or reed had 
been in tise previously for tlie discharge of Greek fire and seems 
more probable than a drinlLitig can. The making of a cannon 
was not a simple projKiaition, To achieve the shape a tvooden 
core or mandrel was necessary. On this long bars of iron were 
temporarily fixed. Tlieu over these at intervals iron rings were 
shrunk on. Prom this inclliod of construction, it can easily be 
seen why the result was and is referred to as a barrel, for the 
Same method of ring* or hoops placed ovTr bars of staves was 
used. ^^Tiiie heat w'a* iicccssary to weld the srgmenta Into a 
solid mass after which the wood was extracted or burnt. It can 
be seen that wcakncaacs were bound to occur in this mctliod oF 
manufacture. At a later date, cannon were cast aolid and the 
centre had to be ‘bored’ out. But the barrel nicihod of COO' 
StmctioTi made a tube open at both ends. Thus more or less 
by accident, the first cannon was a breech-loader, a* opposed 
to the mortar wliiiih usually was a muizlc-loadcr. 

The l.iTge barrel of the cannOtt was lashed or chained 10 a 
firm w'oodcn bed. Tlie wood was usually c,nTicd separately 
and built into the ground at the appropriate place near the 
fixed target. Tlie right angle of sighting also had tti be built 
before the mciiJ caunon was slung into position. At ilic rear 
end further upright blocks of wood were driven into the ground 
or firmly attaelied to the bed. In the small remaining space 
between the end of the gun and the upright block* was placed 
the chamlier or brt^ch. This chamber was the receptacle to 
hold the powder and shot made ready Ibr firing. The chamber 
was then placed willi the open end continuing the bore of the 
barrel and further wooden wedges were driven in to keep it 
firmly to a clone fit. The cliamber or brcech-piece wa* usually 
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forgrd out of jl ingni and quite jitrong. The barrel acted 
as a guide (br the shot tu go on iti allotted Several birech- 
pirci:a could be ujfcd and the sho t jnude ready In advance. The 
prindpJe iiud inueli In its favuiif. The wcakiu^ wa» the join 
between tile eliamber and the piece. IL is curioms to note tliat 
Long idler Lius type of ordnance disappeared, Die chambers 
coiiLinued in use. As late as the nineteenth century, at the 
Tower of London, twenty chambers were Jtxvded and hred 
when the necessity arose for a Forty-one gun sdute as on RoyaJ 
occasions. 

I'he method of forging cannon led to large cannon being 
made and these w^cte, of course, cumbersome* The brass and 
other founders sought their own solution. We know that small 
firearms were cast, but the necessity for larger iicms made the 
craftsman improve his work and cast rannon wax not slow in 
appearing. 

Whether the cannon paid for in 133ft I^rcncli accounts by 
rhe War Treasurer, Barthrlmy du Drach^ was cast is not known; 
but further French accounts for Gambrai on Sth October 1339 
for ten can non ^ fi ve of iron and ftve of metal for the defence of 
that city lead us tn think that they wxrr in production. 




THE DF.VELOFMfeNT OF CANNON' 

2. AilTlLLl-;KY ON THE CONTINENT 

England soon enquired cast cannon and an inventory of 
warlike stores kepi for the dcfcnrj: of the Ciiy of I^ndun in the 
reigti of Edward tlic lliird against an expected French Ltiva^On 
lisiLs six instruments ofLatont called goimcs and five tgIltiis to the 
same/ There were also lead pelkts in store for thcac guns. It is 
suggested that a Fiorenune business company had them brought 
to the City where tltcy were stored in the Guildhall. According 
lo a chronicle wriiicji at Sluyu the Engibh navy nurd gtiiis Ibr 
the fii^t time at the Battle of Ship in 1340 but little opportunity 
urose for any striking rcsultSi Tlicac cannon must have been 
cast, for the larger versions wotdd nut Imvc fitted nn Lhe vessels 
in use at the time. 

By now references to cannon were widespread. Froissart m 
reporting the attack on the town of Qucsnol by the French in 
1340 makes his first reference to cannon. The defenders of the 
town fired cajinons and bombards winch threw lar^e quarrels. 
An account of the same datc^ prrscTVcd in the Archives uf the 
l OwTi Hall of liUe, quoted payTnent lo Jehmi dc Fnr for ‘lilt 
ttiiau dc tonnoire et pour cent garres — \ I livr« XVI sous . 
Fhe small cost, only a little dearer thaji those of Camhrai^ of the 
four thundering plp^ the hundred quaxtels seem to indi¬ 
cate weapons of small The lillc nccounu for 1341 record 

another piece which b called a smah 'bouchc a fei/ about a 
hundred pounds in w'cight. 

In 13.P Fmissart also Stated that fiiTarins were used ellec- 
iLvcJy at the siege of lourtioi. As they were fw defensive pur¬ 
poses they iivay have been somethinig in tlic iibaildc<iu1n line, 
bill the besiegKrm drew off because they feared harm to LhcLi' 
j,(jrs(5^ithcr i± cujiaidcratc thought or a good cJtcusc. Bnisa 
or copper soon became a popular mptal for arUUcry despite 
the fact that it was expensive by the prices of those days. 
W'illjain a braairr of Aldgale iu i !153 ™t fonr guiU of copper 
for King Edward the 'ITiird, Their cost seems low at thirteen 
shillings and foiirpcncc each, but another gim uflatten (a bram 
mixture) was made by Peter die Joiner for one pound. Iron by 
reason ^ its cheapness bceaine more and more pnptilaJ but at 
the beginning was tint easy to cast in such a large siae. A little 
later they are found not nniy in die arsenals of ths; lower of 
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London and Calais (then English) but at most castles of impor- 
tance around the country. It was the improvement in the art of 
casting guns which permitted stronger gunpowder to be used. 
This risk could not have been taken in the old ‘staved' type of 
gun-barrel. 

Before we go any farther there Is one subject which has 
raised great controversy, and may continue to do so. It is, 
whether or no the English had guns at the battle of Crecy, 1346. 
It is striking that for such a famous battle the information now 
preserved permits so much doubt, and that the case for and 
against should have debatable points. Taking the evidence of 
the foremost contemporary chronicler, we find that Froissart 
was only eight or nine years old at the time of the battle and 
must have relied on the evidence of others given at a much 
later date. Some versions of his chronicles do not mention 
cannon for this occasion but an Amiens transcript of c. 1378 
does, and so also a later Abrege by the same writer speaks of 
the English ‘loosing off two or three bombards*. Two contem¬ 
porary Italian accounts mention the English guns. One of these, 
by Viilani who died in 1348, speaks of pelhti being cast by 
means of fire and the other, the Istorie PistoUsi^ tells of many 
bombards. Discreditors say that Froissart added cannons much 
later and that the Italians only produced the cannons to excuse 
the defeated Genoese. Contemporary evidence, however, can¬ 
not be ignored. 

Factual evidence from bills for payment etc., show that gun¬ 
powder was being made for King Edward the Third before the 
battle and that he had at least twenty guns at the siege of Calais 
which immediately followed the battle of Crecy. The invention 
of cannon cannot be denied but the point of con tendon is that 
cannon at that time were normally used for siege work because 
they had to be built on their carriages in situ and were not 
mobile on a battlefield. A fixed line of fire would be of no 
value against a rapidly moving enemy but there were other 
firearms apart from the large cannon. The smaller cast cannon 
of brazen mixtures could have been available and the wheeled 
ribaudequins were most probable. Each of these two-wheeled 
carriages had a number of small tubes. If they had been used at 
Crecy that would account for the apparent discrepancies^—the 
many bombards of the Italian version meaning many small 
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Ij^irrcb, and the twn cir tJircc gunsof Frobnarl rnciiiujigscparate 
cans. I’hc p^tloti or p llubi quoted by V^illani would be the right 
aniniunition for rihaudrquiJis atid know thaL Peter van 
Vullacrc a rfw r^/faud^gums a^ Bn\grs in 1339 took service 
with the English force. Hie or lit tie bombards ol 

ancient accounts could c^Uy be hiSp 

Another point arises fnitti Lhb — if V^illani can be accepted for 
Circey -he was a iruaiworihy banker—then his statement that 
l^rd Derby used iron gum when bcsic^ng Momegur for 
lifteett day-s in 13+5 will put the English claim fur urtiJiei7 back 
to an earlier date. Of course in this case it is siege rather than 
held ardIJery which lulcndcdp 

Frotn the Pipe RolLi of the Exchequer 1344 to 1351 come 
detaik of stores for die KJng^s war with France. One order ot 
m February1345 was for 'gunnis cum sagiitiH cl pellods'i 
(guns with armws and pcllots)^ Another on die 4tli March 
1^46 was for ^gpnniij cum pelotes et pulvere pro cisdcii gunnis^ 
{the powder with the guus niendotied on this occasion can only 
be gunpowder). Tlicn on the loth May 1346 were recorded ten 
guns on stocks or beds, six pieces of lead, five barrels of powder 
and one hundred large pc]lots. All these tifcre to be sljipped for 
the RingV me. Actually Edward the Third landed at La 
Hoque rath July 134(1. The drcumstantlal evidence of artillery 
5s available all amund die controversial period. Ii ia a piiy lhai 
the statement of artillery at Crecy is not permitted tu stand 
without challenge. 

There is a manuacript by Wciewange in the Bodleian 
Library at Oaford which gives a list of the forces laying siege 
to Calais late in 134^- TJicac Include a group of 314 men who 
are described as 'ccmcnLaiii, carpcdtaiiit fabric ingenmiorcs, 
atmatorcs^ gnnnatorcs ct Arlile* wlia were paid at the rate of 
lad.j lod.j fid. and 3d. per day which were not low rates of 

The accounts nf l^on 1336 give tiole of an improvement. 
Among the many picecs of artillery wtiich are listed ia one 
called *R large cannon with a tail'. It sdll fired quarrels witli 
oaken staves and was small, by later standards. The same 
accounts also give mention of aiiotlicr Idea; twenty-four can^ 
nons were to be placed on tripoiis. Hda type of carriage is a 
striking advance and it may he that tlie Lall 10 the gun was 
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uicd to dopross it v^hcn placed on one of ihtac t[i|jtKk. AnoiJicr 
innovation i$ a pkie of meted lo cover ihc louchdiole. For liU 
these dcvTlopmcjm, those accounts include details of Uie old 
wooden arttUeryj espringak and suchlike, which show that 
gunpowder though epoch-makiDg did not have the field en¬ 
tirely to it^ir An rKamination of ihc staff and workers seems 
to indicate that they were interchangeable. We have seen that 
the am muni dun ofwtHMlen and e%pl™vc ardllery w'as eommnn 
hut the quarrtda were going out of fashion. The reconis of llu! 
middle uf the fuurteeuOi century give many instjuiccs of eannuii 
firing leaden projectiles. 

'llie tail uiendoned above shows that attempts hud been 
made at elcvatioti. But the first ideas of movable etevadon 
were crude. A wedge or series of wedges was deemed sufficient 
to alter the angle of the bed, dllcr* mink or bedsiock, whatever 
it might be called at the moment. The system of wedges nr 
coigns was not a passing one and remained in use up to the end 
of the eighteenth centun-^—which shows how man's inventive 
powers are limited on some occasions, 

A French Royal decree of May 1375 referred to twenty-fuur 
cannons of copper. The average weight was abuut soveutecn 
pounds, which indicates that they were sinall. In 1378 Richard 
11 directed Thomas of Norwich to provide "two greater and 
two lesser ingenia vtx^ata canons\ These were to be sent to the 
Castle of Bristob At the same time tlie King ordered 600 stones 
and materials for gunpowder. It is in an Issue Roll of the same 
reign that we find a gunner might be responsible for more than 
one gun* Payments w'erc made to iiir Thomas Beauchamp, 
Captain of Carisbrook Castle, for five cannoniers each with hk 
uwfi cannon and for nnc eonuonler with three cannon^ Of 
iruurie the latter might have liad a weapon on the lines of an 
m^an or a Tibaudcc|um. 

The Privy Wardrobe accounts show that Ralph dc Halloiij 
Keeper of the somcp bouglit os many as seven ty-three guns from 
WLlUani WcHKlward, guii-foauder, betwx^en the year^ ijSi and 
1388. Four of ihcawr were to be made of copper and between 
them they weighed 600 pounds- Fifty-two of them weighed 
over 318 pounds oaeh and one as much as 665 pounds. ITiis 
latter was an unusual type liave a large central bore with tea 
SomlLrr ones arranged around it- The central one tlircw stones 
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and thi: f>lhcr ishl-s pfLkti or bolts k Double guits arc also in- 
chided in the accountii. showing how the invciiLor continually 
strove for the perfection of a new idea. One advantage of these 
cast cannon was dmL they did nnt suffer fToni weakness at the 
breech end. but the time taken to load must Jiavc been con¬ 
siderably more, llie time ciement could have been little worry 
to the. gunner who much preferred having a whole skhip 
(t may be: mL-nlioncd here that for many years on ihe con¬ 
tinent the credit of llie first man to cast guns was given lo a 
founder called Anrau of Augsburg* and tJic date is given as 
T37R, There arc many references to guna found a quarter of a 
century before tins time and so the claim dues not appear very 
good. But the statement has been accepted and passed from 
hook lu buok, even in mCMlcrTi times. 


3* OIANT GUNS 

One phenomenon that occurred in the fourteenth century 
was the giant cannon. The nortiial cannon having been well 
established in warfare* the metal workers strove for a ^uper- 
weapon* Perhaps it was the i run-workers who feared the cum- 
petition of the brass ftjunders ur perhaps it was the trial ol 
strength between one rich lord and another, There wTre many 
spccirncns brought into being about tlic Same period and one 
such effort which was made in Caeu hai been described iu 
detail in contempontTy accounts. On the ±tst March *375^ 
three large forges began the work and five master forger? wltJi 
their apprentices worked for forty-Lwu days to complete die 
toiuhf tr ffu by the 3rd May. Tlic itemLced accounts give 
costs of aU the raw materials* including the large wooden car¬ 
riage, When finished the cannon was bouiid around with go 
pounds of rope and covered ^vith an os-hide to protect it agai nst 
rain and rust. Four pulleys were necessary to handle it ^nd 
raise the barrel to its wooden bed* Tlic total metal employed 
weighed pounds and the whole gun coat over 

u Vi^t sum for those days. Big though this may seem it was only 
a fraciion of the w^eight of others which followed. 

Farther north about the same time anuthcr giant cannon 
waa constructed. Froiisart says that in about 13S2 PlilUppe van 
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Artrvdir »i ihr iiicgr orAiidcnardt (Ondcnardt) had a maml- 
luusly largi: IximbarH madr^ the mouth nfwhirh was VJjiqiJAnit 
Irulii puiicc-tH dc b«:c' (jj inchoi) arrms. The noise of its dis*- 
char^-c was such ^that one might Kupposc alJ thr devils in hell 
were abroad \ and h could ^ heard at die dhrtancr of live 
IcHiguos b>^ day and Ten at night. 

This appears \o be the vcr>’ bombard that Is now in Client. 
\'oi5on, writer of a guide to Ghent, says that it was nimt likely 
m:idr when Philippe hesicged Oudenarde in 13US. It is certaiii 
that the eitizens nf Ghent used it in 1411 and in an attack on 
Oudenarde in 1452^ When they had to abandon the siege^ the 
city took over the eaiinon and caused the arni^ of Burgundy to 
\h- engraved on it. 

la 157^ people of Ghent recaptured their can non and 
later put it on a stone pedestal where it can be stiU seen. 
Eighteen feet long^ the bombard now^ known as ^DuiUc Crete" 
h;w a moiuh ^ feet 9 inches across and weighs pounds. 

1 1 ihrew a stone weighing 600 pounds. The barrel has thirty-two 
iron bars and over it are forty-one rings to bind it together. 
The chamber has twenty rings wTldrd together. 

In the Jiame catcgi>ry is the 'Dardanelles" ^n^ still to be seen 
in the Tfiwer of Lundun near tlic Ravens" home, When 
Mcdiamet Uic Second besieged Gum Lari tinuple in 1453 he en¬ 
gaged Urbali^ li Hungad^i reniigadci Lu nuike extra large 
caruion. In Sipeidaily constructed guu-roundrics at .^drianople^ 
Urban and Ids fellow workers produced inoustci' broij:£e siege 
guns. Tlie "Dardanelles" gun made then, 17 feet long and over 
1 7 toils iu welglit^ by useless for many years overlooking the 
Dardanelles, 'llie gun could Imvc fired over thb stretch of 
water if necessary for its rar^e was nearly a mile. Its stone 
cannon balls according to a Turkish account weighed up to 
1,^00 pounds. In rBbj Sultan Abdul A^iz gave it to Queen 
V'ictoriu. After resting at Woolwich until 1929 it was 
transferred to the Tower of London w here it on victv to all. 

'fhe Arsenal at St* Petersburg ako at one lime had a L^rge 
cannon feet long but only weighing 17435 pounds and 
carrying a shot of 68 pounds. 

Yet another of these oversized cannon k in the British Islrs. 
In Edinburgh on the CasUe mound is the famous gun known 
as Moiis Meg. ITiis is conitiucted on the same principtr as the 
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fojregoing giani camujiij buL f:X£icU)' whcfi 3Jid by i%'hom is in 
doubi. The tradition h that when James the Second ofScotland 
and his army arrived at ihc Dec in 1451 10 besiege Tlireave^ the 
hisi stronghold of the Douglasca;^ the MXellans presented him 
with this gtin* Molis^^ Me Kim, hereditary smith of Thrie n^ Vk’:is 
supposed to have fiisliioncd it at a [emporary forge. As a 
rew^ard the smith was given the estate of MoUance pronounced 
*MowarL5\ The gun^ named aAcr iuA loud^speaking wife, was 
caUed ‘Mowans Mcg\ later "Mons Meg'. 

Sir Walter Scott, antiquarian as well as novelisif was satis¬ 
fied with this story hut othen have criticized it, pointing out 
that Mens Meg was never its title in aucienL days. Itl 1489 
account of the T.ord High Treasurer of ScoUatid recordiri 
eighteen shillings Ijcing paid for gunners' drink when they 
'^CAnit MonsSj by the King^a Qinmiand^ 'Monss' is the name 
given in other accounig and it is not iiiitlL 1650 that ihcre 
appears a mention of ^the great Iron Murderer, called Muckle 
Meg^ written by no less than the hand of Oliver Cromwell 
himself. It is a newspaper of 1660 that at lajst uses the expres¬ 
sion ^Mounce Meg\ It is suggested that as Flanders was the 
main home of early cann^in the name ^Moiia’ referrs to the 
Town of MonSi We know that Scotland imported her caimonj 
for when James The Second in 1460 besieged the castle of Rox¬ 
burgh he employed his 'new bombardc, lately tust in Flanders^ 
called the Lionh We also know that Jamca the First of Scotland 
had a giant bombard cast for him in Flanders in 1430. This 
weighed 3,000 pounds and was called the ^CreaL Tiun\ Whether 
this is meant for the same cannon, is not clear. But an interesting 
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point arises, for in 1453 an iron bombard named *Mf>ns" was 
forp[cd- It weighed pounds^ was 13 fnct long, chambrr 

and piece, and threw stones 18 inrhes in diameter wrighing 
about 300 pounds* "Mons Mrg* is 13 fret 6 inehes lung, wclghi 
14,360 ptounds according to Sibbald Scott, and has a calibre 
of inches. There Lc nut much dlfTercncc in the LwO acts 
of measurements] and otie wondcnj If the same gun is not 
111 I ended. 

'Motis Meg^ did not stay all die time in Scedandp It wa$ 
ilred oir in 1682 in honour of a vbit from the Duke of York 
Claier to be King James the Second nf England) and the andeni 
gun bur$t. This broken part can still be seen to the rear of the 
gun on the right side, and biOnw the hroken rings, une can sec 
clearly the longitudinal strips of iron. When Mens Meg burst 
its barreb it lay dismounted and neglected until 1753/4 when 
it was removed to die Tower of London because all unservice¬ 
able guns were to he returned to the store of the Board of 
Ordnnnee. It was not broken up but preserved, And later Sir 
VYuJicr Scutt made patriotic eSom to secure Its return to 
Scotliind. In 1829 George the Fourth ordered the cannon m br 
taken to Edinburgh. Pipei^played before it on the last part of the 
journey when it was accompamed by the 73rd Regiment uf 
Foot and three troops of cavalry^ The cannon was placed on 
an ornamental carriage but in recent years was given a more 
appropriate one based on an old caning in die gateway of the 
Castie. 

England also had these large eaunoiis of wluch two still 
exist but unfortunately not in British bands. These are the 
preserv^cd in the C^'Ulc of Mont St. N-Hchel in PSormandy, and 
are relics of a siege which begmi in 423. 

One gun is 12 feet long and 19 inches in diameter and die 
other IS 11 feel 9 incLcsi lung with a t34nch calibre* The 
largest WTiglis over 5 totis. Flic Caunon balls now rrmaining 
are of various sb^cai one of granite iS inches in diameter 
weighs 3cw^ pounds^ Asi a token tJic .^dUery Museum at WooL 
wich was given one of dusc shut. The smallest cannon foia ^tya^ 
on the sides for rings In be attached,^ no doubt for easier liund- 
ling. 

All these giant guns seem to have been constructed in the 
same mancirTj» as has already teen descritHri for chambered 
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cannon. "I'hc red hot ring^ ofteii 34 iniihi^ widu wen: furecd cm 
the long bars and wJicn tbey cooled ditry cozitmcted, niijking a 
very tight lit* I'Jie rmgs varied m Lblckiiess, ihtiae at die breech 
end frequently being thicker. Whereas in tlie earlier and 3 malh:F 
iypt$ a lew rings were suQident, on these giants the later;d bars 
were completely covered. In smaller guns^ the powder chaiiiEjer 
iv,t$ made removable for loading. On these large cannon, tiic 
charge chamber was also made separately but constructed with 
a large Screw thread. Square holes were made at die sides and 
handspikes were used In these sockets to gain suindciit pur¬ 
chase to unscrew^ or screw the two pieces as necessary. Much 
cfFon and many men would be necessary for Uiis diDjcult job. 
The SMgR^Uon that the rear piece was unscrewed every time 
(he gun fired does not seem very practical, for tlie barrel would 
have to be unshipped from its bed and the rear part nioved 
well away to be rebpded* To load through the nm^czle seems to 
be the easiest method- The puq>Dse of two pieces would appear 
to have been a lighter burden when tiavelliug, and to aliow 
simpler replacements if one part wore out or burst. 

But the giant cannon were a passing fasliion. lliey were not 
i hr weapon to end all w^ar and their expense and awkwardness 
led to their disu^. Normal cannon, especially the east varieties 
increased in popularity, Qist cannon were nbo attached to the 
\vfw>den bed by means of ropc?^ and riTig$ were frequently at- 
tarhpd to the barrel. One such type 15 in the Mu^ee de rArmee 
in Paris, This cast cannon came from Rhodes but had been 
made on the mainland, for an m$cription in German reads— 
*My name is Catherine. Beware of my contents. 1 punish in¬ 
justice* George Endoifer cast me* Sigismund* Archduke of 
Austria* Anno 1404.'' It is feet long with a diameter of 2 feet. 

Cast cannon id not mean the end of chambered cannon. 
.A curious invention came in the early fifteenth century w luch 
the Italians called a bomtardo It was a development 

of the "L'-shaped wooden bed but the barrel w^as placed nearly 
uptight and the chamber or breech-piece was let into the side* 
An even later pattern had a short thick barrel placed upright 
on a platform with tJie small chamber let into the side. The 
platform had two small wheels and the whole could be moved 
forward or elevated by means of a slioil from tlie base-board. 
I'hc lire from such an engine >vouId be of an indirect nature 
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Inn useful for firing over inLtcrvenmg obstacjcs m iht manner 
nf :i mortar. 

Whrn Henry the Fiffh decided to go on a warlike cicpediiion 
to France^ thr.Tv. wiui much activity in the way of preparaliiHi. 
Many of the original rccurda relating to thia cx:eaxion sllll 
renmili In kiie Piibiie Rcconi OfTiec and elsewhere. Among 
tho^ liSLed in the roll uken berure AgineourL iti [415 are four 
muster gtitmers with others to die number of twenty^five, und 
each in an had two servitour gntmeiSt maJdng a grand total 
of seventy-five. 

Henry' had many cannon made for him and the accounts of 
Gerard Sprong give derails of the cannon which he made. 
Among the cast brass cannon was ^Foughlc.r' weighing z 1 
hundrrdw'eJght, one great eannun CLulled the *Kyugca dughter^ 
wliieJj brulcc at the aiego uf Hardelagh (Harlech), one otiier 
great cofmoij colled 'le Gccrge" weigJdng over 3b hundred^ 
weight, one called "Messager" over 44 hundred weight and 
'Uobette* only of n hundredweightn There were also iron 
cannon with strange names, such as *Godegrace% "Joesuc 
Nelpoi^ '^Clyff ^ who had two chambers., ^Ncclpot* and 'Mes- 
sager" both said to have been broken at the siege of Abe ryst with. 
It would appear that when a gun exploded or brnkcp the name 
was transferred to another, much in the way that ships cun Liu uc 
to use famous names throughout the ccntiiric^. Hcmy tiKik with 
him to the siege of Harflcur cannon named ^Messtigcr', the 
^King^s Daughter' :ind another called ^Lot1don^ 

Shakespeare has made us fattuliar with tJie story of the 
Dauphin of France, who insulted Henry the Fillh by sending 
him a tunful of tennis balls, and of Henryks threat 10 send 
cannim-balU in return. John Lydgate at the time wrote a poem 
on ihe siege nf Harflcur J415 ill which three cannons make the 
tennis strokes. 

b€jbT€' icjd Lmdoftf th^ 

Hii bail wot faiFi he gan it 

That thr ^Upyil H^r/kif mid Mfys tiha^ 

IVith hii breth hi didi down bkivft 

*XXXti is iryrf MriSngtfi^ 

smartly uimt hh way 
Thsr that aurt mad rif^ht $urii 

Hr bfast thim damn thi iathi ta 
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The Kynges doughUTf s^de here, thei play 
'Herkenyth myne maudenys in this tyde, 

Fyve and forty that is no nay' 

The wallys wente doun on every syde. 

The scores of 15, 30 and 45 are said to refer respectively to 
the weight of the stones shot from the three cannon. 

When Harfleur fell, Henry the Fifth marched on to engage 
the French army at the Battle of Agincourt. Apart from a refer¬ 
ence by the defeated Marechal de Boucicaut to several pieces of 
English cannon firing from an eminence, little evidence is 
forthcoming as to what might have been used in the field. 

Ships at the same period were equipped with cannon. An 
ancient Roll under the date of aand June of the twelfth year of 
Henry the Fourth, or 1411—frequently misquoted as 1338—has 
details of ships’ indentures. ‘X’potre (Christopher) de la Toure’ 
had ‘iii canons de ferr ove V chambers’ and a handgun. A 
further cannon of iron is mentioned with two chambers and 
another of brass with but one chamber is included in the inven¬ 
tory. ‘Bernard de la Tour’ had two iron cannon, one iron can¬ 
non with two chambers, another of brass and also a ‘ketell’. 
Whether this last was an article of cooking or a type of mortar 
is not clear. The methods of mounting cannon aboard ship 
would be interesting, but no clue is given. 

Henry had no conclusive result from his invasion of France 
and on his return to England made further preparations for a 
further invasion which took place in 14 ^ 7 - The stone 

shots made by John Benet of Maidstone, a mason, for John 
Louthe, Clerk of the Ordnance, shows the type of projectile in 
use at the time. An account of 5th June 1416 of money pmd to 
William Wodeward, founder, for the purchase and providing 
of cannon and gunpowder suggests cast cannon. An ancient 
manuscript speaks of‘tripgettis and engines’ as well as ‘gonnes’ 
so the old wooden artillery was still used, no doubt vidth good 
effect on the walls of the fortesses later besieged. 

A contemporary illustration of Caen which surrendered 4th 
September 1317 is in the ‘Warwick Pageant’. Here ‘Erie 
Richard’ of Warwick is shown speaking to a gunner who kneels 
beside his cannon. The barrel appears to be about six feet long 
and is half embedded in its baseboard. The gunner holds the 
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loose chamber above the breech and although this manuscript 
is said to have been made in about 1485 the cannon would not 
have been so very difFerent* Other pictures in the same work 
show similar cannon, all with a projection at the top of the 
muzzle ring, possibly as an aid for sighting and laying the gun* 

In the Tower of London is a breech-loading cannon (No< 
19/4} of a similar type to those in the manuscript. Its barrel is 
9 feet 6 inches long and the bore is 5J inches across. The con¬ 
struction is still the old system of long bars held together by 
many iron hoops, the foremost of which, the muzzle ring, has 
a finial in the shape of a fleur-de-lis, also to be used for sighting. 
To aid lifting and possibly for fixing to the base are eight large 
rings, four on each side. 

Another gun at the Rotunda, Woolwich, has a length of 
7 feet 6 inches and calibre of 4I inches; and since part of the 
breech-end has been broken away we can clearly see its con¬ 
struction. Fourteen long ban, two deep, arranged in a circle 
have the imperfections of the welding filled in with lead. A 
bronze cylinder serves to hold the powder for the breech 
end. 

The limitations of propping the whole gun up by means of 
wedges were obvious and many ideas were tried before the in¬ 
vention of trunnions. One idea was to pivot the front edge of 
the chase or bed which held the barrel. One version had the 
main body built like a solid box; the front part of the bed was 
hinged and the rear part was adjusted iu height by means of a 
cross bar of iron which went through the right pair of holes in 
two posts. The idea of temporarily fastening a gun-barrel to its 
bed was abandoned when casting improved and they became 
smaller. The practice of partly imbedding the metal needed 
only small straps over the top to complete the fixing. This 
method also led to the discontinuance of the brcech-loadcr. 

Early in the fifteenth century, there were sufficient numbers 
of cannon for them to be divided into categories. Unfortu¬ 
nately the names used in different parts of Europe were not the 
same although they might refer to a similar group. Colonel 
Fave who worked with Napoleon the Third on his famous 
work, classified them, with the bombards as the largest. These 
were often over 10,000 pounds in weight with the chamber- 
piece screwed on in action but removable for transportation. 
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The next largest group were the veugiaires, voglers or fowlers 
which ranged from 10,000 down to 300 pounds in weight. 
These cannon were up to eight feet long and had removable 
chambers for breech-loading* Later they were distinguished 
by the strap which went around the loose piece and kept it 
attached to the main mass. 

Next down the scale were "crapaudeaux* which also had 
removable chambers but were only four to five feet long and 
with a diameter of two to four inches* The name 'toad* may 
have been given because of the squat appearance made by the 
gun when it rested low down on its wooden bed. 

The next group was called 'couleuvres* or 'couleuvrines* 
meaning snakes or adders, and these guns were normally 
muzzle-loading. There is an even smaller group known as hand- 
couleuvrincSj some of which weighed 30 pounds, but this last 
group really belongs to the musket section. 

Most of these names were in use at much later dates when 
they came to mean different types rather than a division of 
weight. Mortars were also in use, as were ribaudequins, but 
these we deal with elsewhere. Later in the century a new name 
appears—that of'serpentine’ which indicated a firearm slightly 
larger than a couleuvrine. This is only natural for one expects 
serpents to be larger than snakes* 

But there were many other ideas which did not fit into these 
groups, and the manuscript and later the printed books show 
many strange ideas, which look suspiciously as though they 
never got farther than the drawing stage* 

A manuscript dedicated to the Emperor Sigismund in about 
1430 has over 230 drawings of invention and items of warfare. 
One is a very low four-wheeled platform bearing a long cannon 
with a very wide mouth* This might be run up to a stout 
doorway to blow it down* Complicated and frail methods are 
shown of ways to elevate and turn gun-barrcIs in various 
directions* The more weird the idea the better the chance that 
it was repeated in the later printed works which appeared on 
these oddities right up to the seventeenth century. 

But it was still the tiller or bed which permitted controlled 
elevation and it was not until the invention of trunnions by 
an unknown genius that the next step forward could be taken* 
The Archives of the town of Lille have an entry under the year 
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I for die making of a trunnioii for a serpentine — a v^cry early 
date fur tliis IxiDUVaiLian. 

Having devked mcEliocb of laying or pointing a giinj the 
uext stage for the inventor i-vas to find a better means of 
niobility. Bringing a cannon up on a four-wheeled wugun and 
then assembling it ort the spot not the ideal mcdiod. Some 
cannons with the hinged beds were cm solid square carriages 
that were made movable by four small Vk^hccISp but these were 
not suitable for long dUtance travdliiig. Two wheeled plal^ 
forms with long shafts behind were also employed. Screens and 
mantelets were soinetimes placed on the front of the plat- 
form. 

Another variation was to place the barrel in a long trough. 
1 wo small but strong wheels were pkeed at the front for 
mobility w'hlie two sharp down-curving pieces at the rear made 
a grip on the earth to counteract the recoih A treatise by 
Marianus Jacobus sumaiaed Taconole written in 144 g pre- 
seiAcd in Venice shows tliis pattern which may have been in 
use earlier. Hit Swiss as early as 1443 had two-wlieclcd car¬ 
riages for their cajinon* known as ^fl/rnr-^iivAfr. The wheeb 
are laigcr than these formerly used and are more akin to the 
si^e used on farm w^agonSi The siraplc fronUet or shield had 
now developed into a pent-roof like that of a dog-kcnnelj 
covering most of the barrel and protecting the guruters to some 
degree. 

Previously arlillcr)' had been maitdy used at sieges and in 
fortresses but now they could be used to advantage on the 
moving hauleficid. They deed not be darted to a threatctiing 
enemy but could keep up with the infan try* 

The expedition to France planned by Edward tlic Fourth in 
1475 ^ fnr all its careful thought to indude sudb material as 
leathern boats and floating bridgeSp still had ordmince of the old 
type whtrJi had to be carried on wagons or ebarioLs. Separate 
chariots were needed for a great iron gun, a great b^a^ett ^n, 
the chamber of the brazen gun plus a pot-gun of an iron 
gun called the Messenger* a bombardclJ called the Edward^ a 
ibwier and her chamber called tlie Fowler of Cxhester* anutiier 
fowler called McggCi another Fowler of the Tow'cr* a Leas 
Fowler of the Tower and tw o great pot-guns of brass. A mighty 
train but a cumbersome nni:. 
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On tlie Continent the exchangr fiF military^ knowledge was 
mutiU more rapid and snch a great miliisiTy leader M Charles 
the Bold of Burg\indy was quick to ace the advantage of wheeled 
sirtillcry and irse it in his wan -igainjit the Swiss. As usual the 
nianusenpts illustrating these campaigna arc made long after 
the events and so the details cannot be treated as contemporary 
evidence. But something much better retnaim and that is the 
actual cannon used in these battles. The Swiss troops captured 
many of these sveapons from Charl^ die Bold and they are 
prcser\^ed in viirious museums* Cannons captured at Moral in 
1476 are in the Mus^c dc rArtnic, Paris and the ^G'jTnnaaiujii^ 
at Moratj while some captured at Grandson and Nancy in *477 
are in the Museums of Lausaime and Neuvillc, 

Although at least one leading audiOilty says the artillery of 
Charles the Bold had no Lmnnions^ Colonel Pave ilhistntlcs 
two examples wliich he says were preserved until his days. 
Another cannon from the Isle of Rhodes inscribed 14?® 
made for Ijouis the EJcvcnlJi lias Uiick truiUiions cast into die 
main masa. The Burgundian cannon, all h^vt strrngLliening 
rings at intervals. Some patterns are short, somewhat like 
mortara but firmly fixed into tillers OF beds and hinged for 
elcvaiiDn- The long slender cannon like the one preserved at 
Neu\'illc, still retains the lifting rings on cither side. As the barrel 
is fixed to its bed the whole upper part i$ pivoted to the traih 
wheels and axle. The extent of the elevation or depression is 
regulated by two large ares rising fix)m ihc trail 1 between which 
the touch-hole end rises or falls. 

Charles the Eighth of France took witli him to the Kingdom 
of Naples large and medium couieuvriiies as wdl as large and 
small falcons. Later these names came to indicate cannon with 
trunnions. A very small piece of Charles the Eighth^S time in thr 
Musi^e de i*Armee in Paris shows this addition. It has an 
in^rjpiion In French which reads *Civeii by Charles the Eighth 
to Bartemi, seigneur of Parisj captain of the bands of artillery' 
in 1490,' The fore part of die cannon, is eight-sided but die 
rear is rounded. Tliere is a ‘tail* for moving ihc piece op and 
down on the Lrunniuns which run across the lower part of tlie 
barrel in one eontinuEJua biur. 

Most valuable infEJimation comes from a series of manu¬ 
script books made for the Emperor Maxinulian* These show 
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5 —Cannon, early Jixteenth cen Jury* 


walr.r-colour dm^v'Jiigs, exqiiislLcly finished of the cnnitonSj the 
moriars and the oiher weapons in the arsenals of his various 
castles. These "Zeu^buchs' were made by different aribts in 
the early years of the sixteenih century. 

Huge cannon fixed to whcelkss beds hear ihc arma of 
Burgundy^ showing that the old weapons of Cluii-lcs the Bold 
were stUI in use^^ But mast cannon arc shown witli wheeb and 
trunnions for elevation. Many of die medium-sized guns have 
the new device of lifting handla. Cui'ved bon of tneta) placed 
near the pciint of balance uii the barrel were used for moving 
the mclal piece from place to places llie simple toose rings 
placed on the sides were no longer in use, tto doubt because of 
thdr weakness, and llie new aililicc had some unusual modes 
of expression. For example a Cannon dated 1508 had the pm- 
jcciing knubs finish as dogs' heads. Another of 1535 used two 
human lieads and Others continued the idea of dngs. Tlic 
faudes are shown in andent French works hut tlic German 
books show evidence of a more simple and practical nature — 
plain pieces sometimes bowing over to join at ends, Jhc 
invention remained in use unsil the middle of the nineteenth 
century. 

Ihe invention of trunninns meant that die barrel could rise 
upwards unlesi some metliud of fixing was applied^ In some 
cases a wedge of wood between the end of the barrrl and ihc 
carriage wag guffidenL^ but ui some pictures the presence nf a 
gquajT socket in tlic LrajJ and a key or handle on the ground 
showg that siomc mechaulral tiiieans may have hrrn employed- 
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Two cannon on one carriage were used and to avoid weak^ 
ness where the tmnnions entered the carriagCj they were 
staggered, one pair of trunnions placed forward and the other 
to the rear. Arising from this use of twin cannon, came the idea 
of using two shots connected with a chain. This would have 
covered a wider path of destruction but needed the precise 
action of both cannon going off at the same moment. 

Another innovation which appears in the Zeugbuch was the 
use of an ammunition box on the trail or carriage. This is the 
beginning of an idea which lasted almost until modem 
times. 

The advent of the mancnuvrable cannon on two wheels also 
brought a limber with two wheels. It was not easy for horses 
to pull directly on a cannon as the down-drag of the trail would 
be too much for the pair of horses nearest the gun. The simple 
limber with an axle on a pair of wheels was sufficient to over¬ 
come this difficulty. A spike on the limber and a hole in the 
gun-trail was the device for connecting the two. This is another 
invention which remained in general use until the British found 
another method in the late eighteenth century. The wheeled 
cannon could now quite easily keep up with a marching army 
and efforts were made to achieve even more rapid means by 
the production of very light cannon. These were made with 
the trail split in two, giving shafts which allowed a single horse 
to draw the cannon. 


4. HENRY THE EIGHTH’S INFLUENCE AND 
ELIZABETHAN CANNON 

Gun barreb were now becoming the opportunity for crafts¬ 
men to display their art. The founders made long elegant shapes, 
some with fluted barreb like graceful architectural columns, 
others twbted like fantastic chimneys. Fanciful heads or beasts 
were incorporated into the cascabel or hnial at the touch-hole 
end. Foliage and decoration appeared on the lifting handles 
and on the barrel. It was a graceful period and one of which 
many examples remain in this country. 

The Tower of London and the Rotunda still have examples 
of Tudor gun barrels. Henry the Eighth was proud of his ar- 
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lilldry and ciuly as the first year of his reign we find activitiwi 
in tJiut fidd. AJiliough ihc price of dn—a material used in the 
brome iiiixturcs^had risen^ the King made sure that he had 
enough supplies to hnve a hundred pieces of ordnance cast- 
Humphrey VVaUcr was appointed Gunner at the Tower for 
life and the art of gunnery was to flomiah. Bui the new cuiiiiOn 
did not come quickly enough for Henry and so sources abroad 
w^ere tapped^ Hans Poppenruyter, Master Founder at Malines 
in Flanders in 1510, was to make forty-eight guns with appro- 
priate names and badges. TJie Fleniish rnastcr given more 
woi k and made at least T40 guns of all types Lneludijig a group 
known as The Twelve Apostles, wliieh were later employed 
against Tournai and mher towns. 1 1 is sad to relate that in iTiiS? 
the carters mistook their way and carelessly caused ^St. John 
the RvangcHst" to he uvcrtlnrown into a deep pond of svaicr 
from w^hjch some Lime was needed TO rescue 1 he Emperor 
Charles die FLfiJi also had twdve guns cast which be named 
after the twelve AposllcS* Louis the Twirth had twelve brass 
guiia uf a great ske also casi^ but these he named sailer the 
twelve peers of France. The Spanish and the Foringuese named 
their guns after saints* other countries were nor so r^pectfuL 

Henry the Eighth did very well wiih hid collecting of artillery ^ 
In fact so much had he accumulated that the Venetian ambassa-^ 
dur reported to the Doge that Henry had 'euough cannon lo 
conquer HclF* Another ambassador later reported that he saw 
a I iht Tower of London 400 pcumpLcs of bronze artillery all 
mounted on ihdr carriages. Henry encouraged the foundries 
in his own countiy'. John and Robert Owen of Houndsditdi 
produced guns which atiU cxlsi. A French mani, Pcicr Baude^ 
and the Italian family of Arcuua were encoiii^ged to make 
cannon in England and given citizenship papers^ 

The reproduction of iJic large walUpaintings made at Cow- 
dray in Henryks reign aJiuw musses of long barrelled cannon 
arranged in hattcrica attncMug the town of Boulogne in 1544 . 
'Cana of Wari and heavy mort.^rs were also employed on this 
i^ccaalon. 

According to HoUmhed's ChronicUs the first iron rannon 
Were cast In England at Buxted* then knovim as Buckcatccd, in 
1543 by Ralph Hoge and Peter Baude. Tliia preparadon for the 
coming battle was made with an eye to cheaptiW for iron did 
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not ccMl as mucl^ as brass or brujizc, Th^' appart^niJy wtirt: 
Ructc^fiil ajid demanded by paipk abrcKid for the King madir 
rr^Lricdotis ofl thcir export^ 

Infurmadon about the t)-pe of cannon used by the cuivy 
conu^a from the English ship Uie Mary R$si which sank oiT 
SpiLhead during an artion wiiii the French fleet on the igtli 
July 1545* Thh ship had many guns on board, several of wliidi 
were rescued in 1B36 by Antlioiiy Dean who had invented a 
diving bdL 'Fwo of these are to be seen in the Tower of Lujidon, 
one of them over six feet In length. I he Style of manufacture is 
the old WTOUgbl iron variety with the shrunken rings. The 
breech of one still renmiiiSp with a stone shot in the barrel. Tlie 
lifting rings on each side have not rusted away and even some 
of the oaken bed is preserved* Apart from these bar and hoop 
guns, there are brass guns rescued from the same slup, some 
iB-poundcrs and even larger-^53-poundeni. One oi tJ^cse 
brazen "cannon royal^ was made by John Owen and is beauti¬ 
fully decorated wath roses and fieur*de^lis, while the lilting 
handles are made in ilie fashion of Uon$* heads^ 

There were experiments apart from the normal barrel and a 
Tower of London inventory of 1547 mentions * Broad Fawcons 
shoting iij shottc*. AJiliough damaged in the fire of 1031* a 
large bronze triple gun J¥till remains to be seen in the crypt* 
*Pnnis Baude Callus' was tlie maker according to the metal 
w^ork. This fine piece has a rectangtilar breech >vith tltree 
compariments, one for each barreL Peter Baude was paid £•20 
for making bronze ordnance in ijafi—long before he w^ent into 
iron founding at Biixted* 

Tw^o other Tower cannon arc the; bronze one from the 'Great 
Mar)'* dated 1543 which h 10 fcii long with a calibre of B.25 
inches and a ^cannon of seven' dated 1548 and 12 feet fi inches 
long. The crowned rose is a deface umxI on EiigUsh cannon at 
this date* Another bronze cannon made by 'John and Robert 
Owinc^ Brethcm^ was in 1549 sent to the l^le of Wight for tJie 
use of the local Miliibi. It wclghixl nearly two hundredweight 
and was 4 feet 3nngp Valuable diough it might be fmm the 
archaeological point of it wai also considered valuable as 
scrap metal and was stolen in Jnnuary 1954* Luckily it was 
recovered from a scrap-merchant later in the year* 

There is a manuscript of 155^* in ihe Eiblio^eque NatEunaJj 
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P^TUp whirh dc^uA uF uxlUlery of Charle^QpintK ThiJ 

munurEzh poa^ursisL'd 520 pluses of ^dlicry in ka^t fifiy 
difTcrtmt piittcnts. Ujifortujiatdy Only the barrels are depicted 
ill this record bat ihcy telJ us many facta. The dniMringB arc 
based on actual examples stored at various centres. One dated 
1494 on the metalwork has inmnions hut another of 1506^ a 
cannon* has no ininnion^^. AH the otJicr caniioii liave 
trunnions 30 this innovation wai hrmly i:stabli 3 ]icd. One small 
cannon is a breechdoadrr and has a movable box which is 
fixed in place by a rniaJl iron wed]^e. Eut the great majority 
were muz^e-loaders. It wiU be noted that ol»Dlctc cannon 
were always being used with the newest types. The need of 
economy was just as necessary in this field as it was in others* 
including armour where desccndimisi wore iheir ancestors^ 
armour allercd to ihcir needs- 

Lifting bandlfa had now become complete arcs and not studs 
or knobs* Thai did not prevent them from being made in 
fantaslic shapes like niylhologicai animals and fishEzs, The 
creature wliii^ atlaincd the greatest popularity ^viis the dolpluii 
and it became so widespread that the very bandlea became 
known as dolphins. 

All anclcxit manuscript quoted in Graac’i MitUiiry Anliqidfys 
has ilic following informa lion: 

'llcm, as a towne is wemnt, whethexit h by assolt* perforce* 
subiilc practice* or by anic other manner given up* be ii 
towne, castcit, pyle* church, or basiile, or foriressCi the chief 
master of the artiUcrie^ or bin licutenneiitj shall ordayne* that 
the master gunners and thdr ciimpaDie shall have the best 
bcU witlun that place soe wonne, or the churchwardens &hn]] 
appoint or compound with the i^cal jna$ter of the artillcrie 
and hh counsell- 

'rhis right to church Ijelh no doubt arose from the need of 
brass or bronze with w'hieh to cost new artillery* In France the 
Grand Master of the Ariillcry was permitted not uiily ilie 
church-bells hut the kitclictt utensib nf copper and similar 
metal* 

In Dover is a 23-foot long gun* iMpularly known as Queen 
FJizabeth'x Pocket PistoL Actually it was made at Utrecht in 
1544 and given by tlic Emperor Charlci tlie Fifth to Henry' the 
Eighth. This gun is richly Oinamcnitcd with groups embkmsitic 
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of peace and war and on ihe brcctJi is an dabamlc inscription 
in FTcniisti which roughly iranalalcs as: 

Oar hill and daU / ihtow my baU> 

Brtaker Bij n<tnif of mound and wail. 

Iherc is a brass sakcrct of Edward [he Sixth’s reign which is 
G feci long and has this inscriplioii—‘TTlicHiias Owen made 
Uiys/pcce for the Yel of/GamcL vhan Scr petc/r Meutea vas 
Govemo/r and Cnplayn. Anno Diul I 55 tj ' Owen’s Wehli ac- 
tent com^ thTflugli the ages on Llic gun made: especially rnr t ic 
Isle of Gucfiiscy. Thomas’s brother John was nnfortunaldy 
drowned at London Bridge but Thornas (iuntinued in busiiics* 
to become Guiilbunder to Queen EUr.abclli. 

A retiim tir check of stnns and ordnaiicc in the Tower ol 
London and on the ships made in 1578 showed that there were 
104 different Rtins in the former place and 504 bra» ordnance 
actually aboard ships. The ships* artillery Licludcd eaiinon 
pieces, denu-cannon, cuiveriitgS, demi-culvcrings, sitters, 
minions, fawcons, fawconets and fowlcn arranged in the order 
of their size. 

Artillery had now achieved iiioat of the dcvelopmcnti neccs* 
sarj" to pcHimn the functions [iccdcd in w'arTarc. The mU2zl|^ 
loader was the accepted piece, aldiough the breech-loader sliiJ 
retained a small claim in the fowler. 'Ihe method offounduig 
remained static for the same period and in fact little was done 
except make rcGiiemcnts and eoiiipLle jtatiiiiics. Boota on 
gunnery appeared and the sizes of die length and bores were 
siandardizcd. It h claimed that the word ordriance comes from 
the laws or ordinances passed to regulate the dimensions. Range 
tables were worked out and gunnery became a science with 
quadrants and instruments, to say notlung of elaliorate calcu¬ 
lations and iKcorirs. . . . , . r 

'The old books which were supposed to deal widi the art 01 
war were now succtaidcd by practical works. Tlie ancient 
writers seemed lu have been more concemed with the cun^- 
lies and included such amazing invendons as an mabic 
machine. This took the form of a gigan tic wickerwork 
which sat upright on a wheeled platform. There was a km o 
portcullis in its rheat to come into action when it came to a 
wall. Cannons appeared all over Jtt body and its crotvn was 
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made of spears. This monstrosity was to be pulled forward by 
means of ropes and pulleys fixed near the enemy. However it 
or its operators would last a moment in serious warfare is hard 
to see. Then there was the turntable with cannon all around 
the edge and this was operated by a remote-control wheel. 
Other items not within the scope of this work but mentioned 
to show the mind of these writers^ included a soldier enveloped 
in a leathern suit walking under water with his shield on his 
arm ready to attack any straying enemy. 

But to return to more serious matters. There is one distinct 
trend of development not yet mentioned~the pierrers, petcras, 
pattereras, from the root of‘stone*. These were the descendants 
of the old veuglairs or fowlers with removable chambers. 
Examples are in the Tower of London and Castcl San Angelo, 
Rome. They were not large weapons and took a small stone 
ball. The chamber, fashioned like a pint-pot, is kept in place 
by means of a bar of metal slotted through the breech end. The 
mounting is usually a ‘U*-shap€d fork to take the trunnions 
the shaft of which could be placed in a wall or bulwark of a 
ship. They were pointed by means of the long tail at the breech- 
end. Popular though they were in Elizabethan times, they 
remained in use as a ships weapon in the seventeenth century 
and gradually died out during the next. A book of gunnery 
published in London 1628 describes ‘port-peccys and fowlers’ 
as typical naval ordnance. These are described in the book as 
being brass cast pieces open at both ends, loaded with chambers 
at the breech-end fitting with a shouldering. 

There is a brass gun in the Tower made by Richard Phillips 
in 1601 which had a curious histo^. It somehow found its 
way to Cochin China where the Chinese captured it. In turn 
it was recaptured by the British at Chusan in 184^ and finally 
returned to its home. 


5. THE SEVENTEENTH CENTURY 

In 1620 a report was made on the brass ordnance in the 
Tower which included ‘cannon of 7 RRd 12, cannon perriers, 
dctni-cannon, culverins, deim-culvciins, sakers, minions, fau- 
cons, fauconetts, portpieces with chambers, fowlers with 
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chamber, mbintu, mortar pieces and «iil bombard.' Tlie iron 
orxlliarce covered a murh smaller range iududmg mlvenos. 
dcmi-culvciiiis, satera and one each of iiiinioM and luucoi]. 

It was from Uus coUeednn that iwcniy pieces of aildlery "■'cro 
selected to go on a more or less unoffidid expedition for the 
recovery- of the Palatinate. Bui the English did not have any 
major roasun Ibr employing their artillery in the rdgm ol Jj^es 
ihc First or Charles the First before 1639. Most of the nuhtary 
leaders gained their ejtpericucc abroad and in small eaiiipaigns 
and the storehouse of cannon was not very Lmponani when the 
avil War broke out. Tliere was at lliis Ume a change from the 
employment of the large arlillcry and Cusiavus Adolphus in hij 
Thirty YcatS War employed the leather cannon and icsin^d 
his metal ones to notluiig larger than a twelvc-pouiider. Thr 
English seemed to favour these limitaiions but whether by 

choice or necessity is not dear. . 

Tin: few lypcs favoured for field work included ihi: culvenn 
with a ball of 16 pounds, the dcmi-uulvcrin with a ball of y 
pounds, the saker and drake with a ball of 5 jiouuds, the 
roJniod with a ball of 3 i POund* 

pound shot. j 

TliL-re was a brass dcnii-culverin wliicli King QiarJes rtati 
made in 1638 which was culled simply 'The Gun', and placed 
in St. James’s Park for the wondering I/Jtuloners to admire. , 
The founder John Brown umumented it with a crown, aiichor 
and rose, a tridctit and stiilf. There was also an inacriplion 
which read 'Catolus Edgaii sceptmm stiibilivil aquarum , an 
allusion to Edgar who was tlie lirsi Saxon King 10 establish a 
fleet capable of keeping these shores free from tlie Daiiesi wln^h 
caused him sometimes to be tailed the foimder of ilw Biittsh 
Navy. A brass fawcon of the same period, leas than four feet 
long is at Woolwich. It will be noticed that die spelling con¬ 
stantly altered with the passing yean and no doubt with the 
whim of the writer. 

Proof that mainly small guns were in use la to be found in a 
contemporary newspaper account of the ordnance captured m 
June [G44 by the Royalists. The list included ‘5 aakciS, 1 
Twelve pound Pecce, 1 Demi Culverin, a Mynions, 2 three 
pound Pecces etc., besides two Blinders for Muskets an 
Leather Guns — Essex when defeated in CornwaU m 
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Srptcmbcr 1G44 aUowfd *.^9 piorra of fair brass ordnance' to 
be captured by the ttoyalislR, including 'the great RadlLicB of 
Dover'. ‘ 1 ‘hb latter has been idcDtlfied os the gun eallrri 'Queen 
Elizabeth’s Poclcet PUtnF. Some of the guns vctc ircaptured 
later. In fact the artillery was, bequently changing hands for 
one reason and anf}t]iL-r. The lack of h-imcss was the reason 
given when Rupert caused severol large iron guns to be tlmjvfii 
into the 'rhames. It may be that they were not suffidently 
mobile and under water he hoped for them to be well avvuy 
from the Rouiidlieads' clutches. 

When Cromwell went la Scotland in 1650 he took vviOi him 
the ‘Twelve Apostles' in wliich he put his trust according to a 
statement of the time. When he captured Edinburgh Castle 
the same year he listed among the captured ordnance, riot only 
'the great murderer called Mtickle Meg* but also several 
called inimkcy^'i 

Earlier in the UvU War the King, who had to make lib 
headquarters at Oxford, kept Ids artillery behind Magdalen 
College. The train of artillery when it went forlli to battle 
varied in siae aernrding to the task in hand. In 1^47 ^ train 
from Oxford to St. Albans had sixteen eulvcrlns, ten -sakert, 
liReen drakes and fifteen smalJ field pieces. 

The old practice of giving names lu cannon had not been 
discontinued for 'a list of what was taken at Newark in 164^ 
included a 'Great piece of Ordnance called “Swcct-lip'V 
Generally speaking only small pieces were used and liiey did 
not .always have a place in the plan of battle; so little were they 
appreciated by the leaders at the time. 

.As the people of England were not loo sure about the Rw- 
toratiim of the Monarchy, Charles the Sreond was not per¬ 
mitted a standing army and die artillery men were dispersed m 
garrisons and old forts, only to be called together in a war 
Thus little Opportunity Dccurred for progress in the scicnre. of 
artillery', Wl- hear of a brass falcon just over three feet long being 
cast widi Charles's Rnyal Coal of Arms and a return of stores 
in the lower 1669 mentions a brass piece of 'seven bores’. Al* 
though it is still in the inventory of 16^, it did not appear to be 
worthy of repetition. 

James the Second had more immcdiiite need for artillery. I hr 
rebellion of Monnuiutli and coming of Willi.tm the Third gave 
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him much thoughi Iti miJitar)- mailers. The iiwt trouble saw a 
iratit of artillery bemg raised with sixteen brass pieces, and 
another with eight pieces (four iron and four brass) front 
Portsmouth. The watraiilS for the raising of these trains arc 
still in otisienee and they arc full of details, even down 10 
needles and bottles of Ink. The artillery awived in tiron to do its 
duty at Sedgemoor but it needed the assistance of the carriage 
horses and traces «f the Bishop of Winrhester (ati old soldier) 
to get the guns into place. Even when in position the dcarlli Ol 
skilled gunners was fcU; Sergeant Wrcuis of Dumbarton’s 
Regiment, now the Royal Scots, helped to lay several pieces 
and for such services received £4.0. 

James’s next train melted away before William’s amty whicii 
was equipped with wagons loaded with tin bfiats LO make sen 
artiticial bridge. But no striking developments took part. The 
old names of pieces based on birds and animals were gradually 
giving way to names which described the weight of the shot, 
and the howitzer was a weapon increasing in popularity. 
Mortars were employed to make an indirect fire to clear inter¬ 
vening obstacles. Field pieces fired more or lest directly. 
Hovritzeiscamcin between. Having a carriage like a field picee 
they could keep up with the normal army, and having a wide 
bore could fire shells and bombs like mortars but with more 
prccmoD^ 

One English howitzer of which det<m$ arc avails^hle was 

raptured at the Battle of Ncerwinden in 1693 when England 
fought with the Dutch a^iust the French. The bronze barrel 
was over a yard long and the caniage, made as strong as those 
for camion, was strengthened Hy iron bands and straps. It is 
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interesting to note that although the iron tyres were well 
studdedj the felloes were not banded all round as was the 
practice in Continental cannon. 


6 . SLOW DEVELOPMENT 

As mentioned before artillery remained for many years 
without any great change, not because no one tried but because 
of the lack of success. In fact a Frenchman, the Chevalier le 
Folard, was so disgusted with the failure of his careful experi¬ 
ments that he decided artillery as then known was incapable of 
further improvement and advocated a return to the ancient 
catapults. 

The French had again brought out cannon with ^ce 
barrels and in 1705 Marlborough^s men captured eight pieces 
of this kind. Two of these taken at Malplaquet are at Wool¬ 
wich, made at Etouay in 1704 and 1706. The Tower of London 
has two specimens from about ten years earlier. 

Although little progress had been made in the field artillery 
in the eighteenth century, progress had been made with garrison 
and ships’ guns, although mainly in the carriages. For years 
ships had been made on solid low beds, for the restriction of 
space below decks imposed these limitations. The recoil of 
guns was taken up by rope, blocks and tackle from iron rings 
in the carriages to the solid wooden walls of the ship. To load 
the guns, the ropes had to be slackened and run back. Strange 
to say aU the difficulties of muzzle-loading did not inspire any¬ 
one in the Navy to produce a breech-loader. Even the introduc¬ 
tion of a special carriage and a shortened barrel had to wait 
for the ingenuity of the Canon factory. 

Fortress guns were made on elaborate carriages. The actual 
barrel was mounted on the usual solid framework with small 
wheels. These in turn were placed on a short length of railway 
so that they could be nm back for reloading or to take up the 
recoil. Then the whole of the ‘railway’ was sUghtly elevated and 
pivoted at the front and wheeled at the rear end so that it 
could manoeuvre on an arc. Thus the gun could be pointed 

over a wide traverse. 1 1 

An idea for improving cannon was thought of by a Colonel 
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Ludwig Wiedemann from Saxony in Germany. He induced 
WilHam Duke of Cumberland in 1748 to try his new method 
at the New Foundry in Chelsea near the World’s End 
A proposal was made to try these against those made by Mr. 
Schalch the official Master Gun-founder. So m April 1749 
cannon were taken to Windsor Park where many high officers 
attended to see the results. Twenty-four, twelve and s«- 
pounders were used by both founders and althoug t e 
government founder Bred all his rounds and hit the targ^, 
the German not only scored no hits but failed to complete his 
rounds as a six-pounder burst. Obviously the new process 
could not be taken up but out of respect to the Duke of Cum- 
berland the guns were purchased by the Ordnance and sent 
to the Tower as a souvenir of the occasion. Three of these 
have found their way to Woolwich where they are still pre¬ 
served. Their defect is very plain, as w^ discovered when 
there was thought of melting them down in 1773. They were 
then noted as ‘being made of lead covered with brass . Obser¬ 
vation shows that the brass contains much zinc. Some of 
Wiedemann’s guns are also preserved in Copenhagen but here 
is a pioneer who trod a path which led nowhere. ^ 

Experimental guns were forgotten and production reverted 
to normal types produced by such fine craftsmen as J. Fuller o 
Heathfield, Sussex. His work was of such a high standard that 
he was proud to place his initials J.F. on the trunnions,^ a 
distinction which much to his annoyance was copied by in 

ferior workmen. _ . 

In France an attempt had been made to improve their 
system of artillery. In October 173a the King approved the 
measure taken by father and son Valhere. In theory it had een 
improved but the Vallieres were more courtiers than practical 
men. Gribeauval was the man who was destined to get resu ts. 
Although he returned from Germany after commanding Aus 
trian artillery he was not given a chance to show his genius 
until Valliere died in 1776. Gribeauval standardized the parts 
and generally polished up the production which remained m 
use until the wars of Napoleon. The garrison guns were separa¬ 
ted from the field artillery but practically speaking there was no 
introduction or invention which altered any principle of gun- 
neryf and England did not adopt the system. 
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The making of gun barrels was an elaborate system. The 
moulds were made with great care. Old ships’ masts were 
frequendy used as spindles. Normally in England guns were 
cast on an inner core but on the Continent they were cast solid 
and then bored out afterwards. In 1770 the British government 
obtained from Holland a replacement for the official gun foun¬ 
der. Very soon the Woolwich foundry was casting iron guns 
after the Swedish manner. In 1773 King George the Third 
made an impressive visit to the foundry in the Warren where he 
saw the new foundry, the processes of casting brass guns, the 
horizontal boring machine and other interesting objects. So 
successful was the visit that a Saturday in July was kept as a 
holiday up to recent times. 

When the Sussex gun-foundries closed down one by one, 
their business went to Scotland. At Carron near Falkirk, Dr. 
John Roebuck with the Cadell family in 1759 began a factory. 
The metal for making the guns came mainly from the scrap of 
broken or captured guns at Wooltvich. But the standard of 
work was so high that Wellington requested their work by 
name. 

One of the difficulties of handling guns was that between 
decks the long barrel needed complicated handling and loa^g. 
It would appear that General Melville and Mr. Gascoigne, 
manager of the works, both helped to produce the short 
cannon known as the Carronade which had a hinge below 
instead of trunnions. The shorter and thus lighter gun was 
easier to handle and fired a shot which, having the full weight 
of a solid shot, could also carry inflammable material. The 
carronade was such a success that Gascoigne left the company in 
1779, and went to Russia where he received the amazing salary 
of X4,50o per annum for creating cannon factories. By the end 
of his career he was a General in the Russian army and Coun¬ 
sellor to the Empress Catherine. 

The elevation of a gun barrel for many generations had been 
accompUshed by the simple means of inserting a wooden 
wedge shaped like a segment of cheese between the rear and 
lower part of the barrel and the trail. To increase the depres¬ 
sion the wedge, coign or quoin was knocked in a little more 
and if this was not sufficient a second wedge was added. Care 
had to be taken that the barrel was not depressed below the 
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horizoaial, athunvisc wadi would br uecesaary w stf>P 

the round shot from rolling out. 

About 1780 a rtfmcineiit was bong added to the wedge. 

horizontal screw ran through the quom 

or nut when it was turned. But by 1790 » 

being employed. This was a capstan-headed screw 

fiKcd to the central transom of the trail. A long screw E 

the trail and going below the bamd was made ;P™=‘We by 

means of a mo^ble plate. Tlius the barrel rt^ or feU by diiwt 

action. But the heavier eighteen and 

retained the old wooden wedge weU into the r’"? 

In the liftcenth century a Germau manusenpt 

not only elevated by a venir^ screw but 

another long screw placed horizontally tlorough die 

a pity that such an idea did not devdap, but remained lost 

until modem times- hv 

A vrry advanced gun was iLe one-poundcr 
Dr. James lind and Captain Alexander Blair. A l^k wnttc 
by Und in T776 gives details of this weapon which wcighe 
aboni a hundredweight. It was rifled with sie clrn^cU « - 

drcular in section, which made one complete turn in the leng^ 
Of the barrel. The ipedal lead projectile TOs 

six studs cast on it » as to engage with the n^g. Thi 
was ‘dso designed with a telescopic sight. 
gun, like other invenliotis, was In adviincc of tts tune and was 
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not taken seriously. But most of its ideas were used later with 
success. 

Documentation of the Royal Gun Factory from 1789 to 1803 
shows that rifled cannon were being considered. Joseph Manton, 
a well-known gunsmith, desired to take out a patent in 1790 
for a rifling machine and an improved shot with a base of soft 
wood to take the rifling. The Government refused to let him 
do so. Thus when the Duke of Richmond, interested in the 
development of horse artillery, invited Manton to lend rifled 
guns for trials, the gunsmith replied in no uncertain terim. 
However the Government made trials of wooden cups, which 
were blocks of soft wood slightly hollowed to take the cannon 
ball. The softness of the wood made a right fit and acted as a 
gas-check. One of Manton’s guns, a six-pounder, is in the Ro¬ 
tunda, It is made of brass and has sixteen grooves. 

Trials were made in October 179a at Goodwood, the seat of 
the Duke of Richmond, then the Master General of the Ord¬ 
nance, between ‘Rifled and Plane Medium 6 prs.’ The rifled 
gun made a slightly better performance. The rifled gun was a 
bronze one by Manton but it did not have the success it war¬ 
ranted as it was not realized at that time that spherical ammu¬ 
nition was not satisfactory. The elongated projectile would 
have given much better results. It was the Duke of Richmond 
who introduced horse artillery into the British Army with 
guimers and drivers all mounted. The guns could keep up 
with cavalry and yet be ready for acrion in a matter of mo¬ 
ments. The Duke was so proud of his innovation that he had the 
first troop move to his home at Goodwood where they lived 
in the stables and parked the guns in front of his ho^c. 

A distinct improvement introduced by the British was the 
block trail. For many years past, the Basque or cheeked open 
trail had been in use, but the great proportion of wood made a 
cumbersome carriage. It rem^ed for the British at the end 
of the eighteenth century to introduce the improvement. Sir 
Howard Douglas had stated that he saw the original drawings 
for the block trail in Sir William Congreve’s office. The first 
guns to be fitted were three-pounders and Sir William person¬ 
ally superintended the experiment and saw them brought mto 
regular use in about 1790. The Horse Artillery was the first 
unit to adopt them, the rest not changing unul much later. 
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Aftrr the Good^v-ood trial of 179a rifled cannon lapsed, al* 
though from ttJiS onwards proposals were being made for 
their use. In France H. C. Paixlians pointed out in 1835 that 
it was necessary 10 introducr rifled cannon^ as the normal can' 
non would lake a place of secondary importance to rifled small 
arins. This invemor did much in the field of gunnery and later 
producird a liowitJEer cannon. 

By the 18403 the rifling of cannon was attaining some 
mf!!a!iuri: Both Sardinia and Germany indL-|jeQdenily 

produced idled eaxmons of irun In 1846, Majnr Cavsdll in the 
furuicr country and the Swedish Baron ^VahrciidorfF ihr 
latter. Both were also brccch-loadings Tlic Italian 6t'inch 
Calibre gun had two grooves which made die: projectile take a 
partial turn before leaving the barrcL Bnsh dicse guns were 
tested at Sboeburynesa but as the breech niechanism was 
deemed defective^ nciiiier was adopted* When tlic Crimean 
War began the English forces used rifled r.armon which had 
been made by taking cast-iros smooth bore guns and adding 
rilling, on the Lancaster principle of the oval burc w hich had 
also been tried in small amia. Although the bombardment of 
Sevsutapol was successfully accomplished with the aid of these 
caimon, the type did not continue in regular use. The oval 
bore of coursej made widi a twist ond used for guns firing 
up to 68-pound projectiles, 

7. WOHERN METHODS 

A radiCfil change waa nuw on Its way^ from cast guns 10 
wrought iron* The process was slow but in May iBi’S Messrs. 
Horafall of Liverpool made a gun on the new principle which 
w-is 15 feet 10 inches long, wrigliing nearly 52 tons and firing 
a shot 2,000 yards. The coat was j(j3,ooo and the gun wus sriU 
muzzle-loadings The new^ methesd of manufacture was accepted 
and tliG next stage was to find a saiiaifttciory method of breech- 
loading* 

Iri 1B54 a Tyneside civil engineer, William G- Artnsuong', 
conceived a method of producing artillery by the witjught 
iron method. He was engaged by the Government for twelve 
years 10 carry on this work. In July of the next year he produced 
his first gun, part of an order of six. His method of construction 
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was very similar to that used in the first cannon. He used a 
central gun but added hoops and layers to give extra strength 
where needed. This *built-up* method was used by other 
nations quite successfully. On the 2oth August 1858 a commit¬ 
tee was appointed to study rifled ordnance and the next year 
Armstrong produced a wrought iron gun which was not only 
rifled but breech-loadingj and had a range up to five miles. He 
was knighted in February 1859 and appointed Engineer-in- 
Chief of Rifled Ordnance. 

By now rifled cannon were being made in various calibres, 
twenty, twelve, nine and six-poundcrs. The heaviest were used 
in Canada and the lightest went to the colonies. The projectiles 
were now oblong, a shape necessary to get the best results in 
the rifled barrels. 

Although in August i860 Armstrong guns were effectively 
used in attacks on the Taku Forts in Cliina, a select committee 
appointed that year to report on ordnance commented un¬ 
favourably on the breech-loading system. Experiments con¬ 
tinued and in 1862 solid shells pierced 5j4nch iron plates and 
entered the wood placed behind. But Sir William Armstrong 
was not pleased with these trends and on 1863 resigned his 
appointment. In April 1864, competitions were held between 
the Armstrong and the WhitwonJi guns. Eventually it was 
decided that the breech-loading idea was all wrong. On the 
Continent the Prxissian g-inch breech loaders were being used 
with great success but Great Britain decided to return to 
ancient times and ideas. Thus muzzle-loading cannon were 
kept in use up to 1&86. 

Colonel MoncrcifTin 1872 produced his ideas for a hydro- 
pneumatic carriage which absorbed the shock of the recoil. 
Armstrong was now producing larger and larger guns. A 100- 
ton gun was used at Spezzia in Italy which threw a 2,000- 
pound shot. Two years later the British Government ordered 
four guns of this calibre. 

But Krupps had been conquering Europe with breech¬ 
loading guns, even producing them up to 130 tons for Italy. 
It was slowly realized that progress could not be ignored and in 
December 1879 breech-loaders were ordered. By 1885 it had 
to be conceded that rifled muzzle-loaders were out of date and 
in future field artillery was issued with breech-loaders. 
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Artillery liad now entered ita iiagcs of development us used 
in the Fini World War. The Knipps breech was in the form 
of 3 sliding block which enti^d iIil- square breech traycraely, 
but the Britisli system had a liingcd breech-plug which en¬ 
gaged by mciids of ingemous half threads and 0 half turn- The 
principle of a bufi'er and recuperator cased the recoil shock. 
A piston attached to the barrel or piece was connected with a 
cylinder and by means of Springs, water or oil, slowed down tlie 
backward movement. A siioe to fit between the wheel and tlie 
ground also acted as a brake, as did the spade-recoil fitted 
below the carriage. The spade-recoil was also coimcctcd to a 
cylinder which acted on the buffer principle. Tlie rapid im¬ 
provement of instrumciils for sighting and laying gun^ the 
disappearance of the wooden carriage and the changes in the 
pattern of the projectiles cannot be dealt with here. Garrison 
pieces, guns on railway mounting, anti-aircraft carriages, 
heavy howitaera and mDuntaiti guns could each have a chapter 
of their own, so complex is modem artiilcry. They must be 
left for another and much larger work. 
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VARIATIONS OF CANNON 

[. MOllTARS 

W HEN the first artillery developed, li was found th^l 
small projectiles could be fired more or Icsa direct- 
ly at the target. But heavier projeCtUcs reacted to 
the ^pull of gravity^ and dropped to the ground short of the 
markk By increasing the angle of the gun it was found that 
hcaiFy cannon-baUa could be used but the path taken was an 
indirect one—a parabola ^ 'ITiis led to the use nf another type 
of gun, the Tnunar. ITiLs new trend of development led to short 
barrels, thicker waUa to withstand the shock of exploding gun¬ 
powder^ and wider bores or calibres. The wider mouth abo 
permitted new types of projectiles to bn used^ suda as balls and 
bar^ and hollow sbeUs Med with explosive mixtures which by 
means of a fuse went off in the air or on reacliing the target. 
The mortar was useful in Sieges because if a bombard could not 
batter iLc way through a wall or a gale, it could lob an explo¬ 
sive shcli over the high wall and on to a powder store or same 
other vulnerable place. 

It is said that mortars took their sltape From the chemist's 
mortar which WOS USed by ‘Father Schwa^t 7 ^ but 
authorities point out that tnarble slabs were used for mixing 
chemicals and that a chemists' mortar wmild have no strength 
at all* Also it is pointed out that the first bombards were open 
at both euds* making a hollow tube quite unlike any mortan 
It appears that when the mortars came in use, they tc»ok their 
shape from objeels already in use like the varies and poij d fia 
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which had been employed for maiiy years by the Aralw for 
pyrotcchnicaj displaysp In actual warfare these vases avctc of 
a^ricd shapes and filled wiiJi incendiaTy material The vases 
were frequently pierred with holes and when flung by woodm 
artiUery had the rcpiitalion of being noLsome and fear-makjrig^ 
'Die Italians sometimes called them bombards but as they ap¬ 
plied the word equally to put^ cannon or wooden cnginC;^ ii 
meajiL htde in the way of distinction unless it was an acknow¬ 
ledgement that the vase had become akin to a mortar. 

The mortar was of one piece and had to be muzzledoadingi 
ignited by means of a touch-hole at the base^ The projcctilfa 
used in the early daya were metal arrow-Sj lead balb, and even 
stone shot—all used once with woeden artillery but now^ 
prised into service in the new field of discovery'. 

The weapon was named rnmiarium in Latitl^ but in Germany 
was known variously as Afwrjcrs B&bUf or Tlie 

latter words describe the howling or rolling aciiott of the cannon 
ball. The last word expiaimt din presence of *5 Roleres^ stored 
in the Guildhall of London in die reign of Edward the 
Third. 

j\round 1420 mortars were made widi long taib or handles 
Liiid fixed to low^ wooden trolleysp Frum die same period a very 
large morUr made at Sticr in Austria is priiserved in Vienna. 
It is of die forged circle-and-bar type, nearly B feet long and 
3 feet iuches ill diameter. It was captured by die Turks but 
regained by die Austrians in 15^9* It is said that when the very 
large cannon were made in two pieces, the breceh part was on 
□ccasiun used as a kind of mortar. 

In die moat of Bodiam Castle, Sussex, was found an early 
bombard in niortar shape. For many years it was proterved in 
Battle Abbey but in the tiineicenih century it was sfdd to the 
\\'cKilwich Rotunda, litis may be the one called, the Crecy 
Bombard without iimch reason Or evidence. It is made like a 
large drum, over 15 incJies across and S 3 inches deep, but 
measuring 4 feet over aE when one includes the *tail' with the 
two fixing rings. Tlie construction is by forged bands of wrought 
imn. ITie carriage is modem and usde^ as evidence- 

It is said that the English at the siege of Orleans in 1438 
used Glleejj mortars loaded at the breech, but how they were 
operated is nut made clear^ 


?.rORTARS 


A ftton:e monar called or stitin hffklir used at the 

siege of Waldeflhut in 1468 Is a sunple tube placed nearly up¬ 
right in a wood box, and of course it threw lai]ge stone cannon 
halh. 

By 1470 the moTtars^ appear to have followed the develop¬ 
ment of cannoru and acquired trunnions. A BriLi5!;i Museum 
manuscript of about t^So allows otic auapcndcd between two 
uprights. The pidntijig of I lie metal barrel seems to indicate tJie 
old bar-and'^ring system of forging still in use. in the Ambrosian 
Library at Milan is a letter ftom Leonardo da Vinci, wTitien 
to Ludovico il MorOj Urgent of Milan^ refcmiig to a kind of 
portable bombard, capable of throwing halLdiot. Sketches of 
bombs and shells were also included. 

Tbc Aiseuals of Llic Emperor Maxiinilian coniaiaed many 
large mortars, which are of die cost variety and included much 
ornamentation and heraldry on iheir surface. They arc show^n 
with Lrunnions for laying the piece, and the wooden framewurk 
for holding them are of many fashions. A few have the side rings 
and many have at the base a large fiat surface slightly curved 
which permitted the piece to be tilled to die necessary angle. 
Wooden wedges w^rc driven beneath to prevent further move¬ 
ment* These hauht momri Ijad curious names Such as ‘Storch^ 
(stork), ^Schwalb* (swaliow), and "Biachvogd' (curlew), all 
indicating the flying nature of tlie projectile. 

The English took up the manufacture of mortars in 1543 
when the Frenchman Peter Baude and one Peter van Coilen 
were encouraged to produce ihcnt in England. Henry tlie 
Eighth got them to design moriar-pieces with a diameter uf 
from eleven to nineteen inches* These were to project hollow 
shot ^stufTod witii hreworkSg or wild firf\ These shdis liaii ^strew^s 
of iron to receive a match to carry fire kindled/ Ihe waJl- 
p.rintings at Cowdray* mentioned hrfore, show u row of monars 
casting thdr deadly burden at Boulogne. Ftoorb also given of 
the use of shells* for here too can be seen a workman wielding 
a mallet to drive in a fuse of a shell whidi rests on a three- 
legged tabic, 

Sdctice was now being used to make the jiAlh of the projec¬ 
tile more controlled than random, and a gunnery book of the 
:iLXtccntii century shows a mortar with a quadrant and plumb- 
line tu ita mouth. This partieuhir moitar has the addltloti of four 
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sttiall but solid wbrc^U; alUiough not vrry miibile, it couJd keep 
up with a m^trehing army. 

The Commonwealth forces needed mortars and in 1657 a 
conuact was made wiih Henry Qpintyn to supply and to cast 
mortar pieces^ at Snf}dland in Kent. Thry vaded from 1 81 
Lnclics ID ju$t over and were to bear the iiniia of ihe Com¬ 
monwealth and Cromwell. I'hey were tried out at Millale near 
Aylesford on the Medway. 

I'hcre was very' little that could be done in the designing of 
mortars. Although the bore ai the top was wide, a narrow 
section at th« base served as the reservoir for the gunpowder 
—a plan which was practically comtant dirough the ages. But 
the position of the trunnions Early mortars had the 

trunnions placed towards the middkj but by the dghtcCTith 
century it was mure coiiimon to place the tnimiions right at the 
base. One of the most popular types w™ Qic Cochomp^ named 
after Baron van Mmuo Coehom, a Dutch engineer who u^ 
his pattern againat the Ercttch in 1673 ^ most effective 

martner. \ peculiar distoirtion of the name was employed by the 
Spaniards who called tlicm cu^f^ox d£ pflca, cow-hoittt ihcir 
translation of his name. The British continued to use the Coc- 
boms successfully in die Americas. 

Normally mortars were of brass, bronze and gun-metal but 
iron might be used as in die Schulemburg mortars. Go uni 
Matthias SchuJcrnbrrg who fought under the Pole John 
SobieskJ had his own idea of what should be donc^ and pro¬ 
duced On iron mortar combined with a cost-iron bed. irom 
die estample preserved in the Tower of London^ one can see 
die distinctive feature of the tumed-down front edge of the 
bed- M Scbulembcrg entered the i^tvke of the Venetians hi 
lyj i many of his ^perriers" have upon tlicm die device of the 
Vcncllazi lion. 

Improvised mortars were made by die Polish soldiers iti 
1G59 when they were besieging the Swedes in the town of 
Thorn to Prussia. Holes were dug in the ground at the correct 
angle. These were filled with gun-powder and broken mill- 
£1 tones weighing anything up to Soo pounds, ignited by 

means of threads dipped in spirits these ekmentary murtars 
did elective work, 

.Aiiudicj impio\Tsed and successful method was employed 
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by Licutfuant Hcaly of ihe Royal ArtiJJcry al Gibraltar in t^^\ 
when he cntierJvrd the idea of using ihc living nJuL Holes wrr« 
drilled into the rocik .11 the proper angle, making a cavity 3 feet 
across and 4 feel deep. 'ITic shape was parabolic conoidial or 
^ contemporary writer aaynp in simpler words -shaped iilte 
a I’hc resultliig vcjlumc: iif snme fourteen cubic feet 

was filled with ^unpowder^ a wixydcn tempinn and masses of 
small stones. The problem was ignJliuii, but a hnllow copper 
tube was placed in the centre tJirougli the intones and wood 
down tu thr powder* The powder inside took five rrunuttii to 
burn before successfully flinging the stones into the near-by 
^oter. Ignited as It was centrally^ it was deemed to ha\'c made 
3 better eitplosiori that if it had been set off from one lide^ The 
sarne *mort 3 r^ stood up to further discharges widioui suffering. 
The difficiilly was that the target musi present ilsdf lo the 
correct position. 

An even more unonhodox method wa$ $aid to have been 
employed by the Rimians in the Tinid-cighiecnTh cemury. They 
JioUowcd mortars out nf ice and dUcharged ice cannon balls 
without danger to the gunners^ 

BuL generally morlais settled down to the pattern as shown 
in Diderot’s with the trunnlutis placed at die 

base somewhat like a stout bar. 'Hie praccjce of ortiameiilitig 
the brass pieces wltJi muttues, eypheiSp dolpliizis and utlicr de¬ 
vices make these ardcles uf ardUery mlo line examples of the 
founder’s art. Mortars were not mobile in the same fashion as 
normal canon, I'he beds for mortars were made with LifrUig- 
rings and traiisporied on wagons. The angle of some mortars 
was regulated by means of a hinged rod from the base to rhe 
barrel but in many cases they were cast at the fixed angle of 
+5 degrees. 

Many miniaiiire mortans exist and were luied ua lijgnal or 
saluting gum^ chiefly at the Tower of lamdon. The artillciy 
fired blank shois^ and the Tnwer Warders added dieir quoEa 
by means of cb^amber pieces similar to those used in ihe aticicnt 
fowlers or veuglairo- In die nineteenth century they were 
aLfco fired in the park on grand occasions and gave forth the 
same fine sound as heavy ordfiancc^ 

But mortars were begumuig to gO Otit of fashion. They w'cre 
still being carefully studied and drauTi at the Rn^-nt Military 
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Academy^ and one made in 1788 for Spain was known as 
*El Espanto’, the Terror. This also had the fixed angle, and 
varied its range by the quantity of the charge. Battles were 
becoming more mobile and the mortar was not needed. 

A comeback was made in the middle of the nineteenth cen¬ 
tury. A special mortar was designed in 1857. Tliis was a giant 
affair which weighed 42 tons, had a calibre of 36 inches and 
could fire a shell weighing up to 3,000 pounds* The inventor, 
R. Mallet, constructed the monster on new principles and 
although the result was higher than a man, it was never used 
in action and never repeated* It can still be seen at Woolwich 
Arsenal. In appearance it is more like a futuristic concrete 
mixer than a weapon of war. 

The American Civil War produced opportunities for mortars 
and the Federal Artillery employed a huge r 3-ton mortar of 
cast-iron called the ‘Dictator* in the bombardment of Peters¬ 
burg, Virginia. But for long ranges, mortars were highly in¬ 
accurate and lapsed in use* 

The fixed trench warfare of the First World War again 
brought the mortar into use but in a new form. The pattern was 
now little more than a simple tube into which an already ‘fixed’ 
or primed mortar shell was dropped. As it struck the base of 
the tube, the fuse was ignited and it immediately leapt out 
again. By such means a high rate of fire could be maintained* 
Accuracy was not a strong point but a barrage of such mortars 
could pin down an opposing party of men* 


2* LEATHER GUNS 

A curiosity which appeared in the seventeenth century was 
the ‘leather’ gun. Not only was it used on the Continent but 
ako in the English Civil War, as an account of Ordnance 
captured by the Royalists, shows* The orthodox cannon are 
listed and then we notice ‘two Blinders for muskets and Leather 
guns invented by Col. Weems, a Scot, who lately made them 
at Lambeth (in the same place where the Gun-Powdet traytors 
practiced) ^nd received 2000 L for them as appears by wntmg 
in his pocket.’ 

These leather guns were a fashion of the moment and the 
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credit of their invention is claimed for many persons. Indeed 
there is in Lambeth Church a monument to Robert Scott who 
died in 1631. The monument tells us that this Scotsman ‘bent 
himself to travell and studie much, and amongst many other 
things, he invented the leather ordnance and carried to the 
Kinge of Sweden 200 men, who, after ten years service for his 
worth and valour was pTerred to the office of Quarter Mr. 
General of His Made Army/ When he went to Denmark he 
became General of the Artillery there* 

The Weems or Wemyss mentioned above was the nephew of 
Robert Scott, which explains the Lambeth connexion, and he 
may even have helped to write the epitaph. Whether Wemyss 
made any improvement on Scott’s invention is not known but 
he obviously was ^cashing-in* on an invendon produced long 
before the Civil War. 

Scott in 1628 offered the invendon of the leather gun to 
Gustavus Adolphus for £1,500 but it was not accepted. This 
might have been the type used in the English Civil War but 
there was another variety in use in Sweden* An Austrian, von 
Wurmbrandt, joined the Swedish army and actually made 
trials with leather gum in 1627* To give Scott his due, his guns 
were only half the weight of Wurmbrandt’s and yet took a 
larger charge of gunpowder. As the King rewarded Wurm¬ 
brandt, he must have felt that the Austrian was responsible for 
the invention and had taken nothing from Scott* 

Colonel Wemyss was Lieutenant-General of Ordnance and 
Train when Sir William Waller left London in December 1643 
with wagons laden with leather guns. They were thought to be 
of very great use and were so light of carriage that one horse 
could draw a piece. The bullet cast weighed pounds and 
‘did execution very far’. Just before the Restoration Wemyss 
made a petition for the recognition of his invention. 

Gustavus Adolphus is sometimes given the credit for these 
gum, but with little proof; yet there is little doubt that he used 
them extensively in the Thirty Years War where they pro¬ 
duced the required effect of shock. Specimens still exist in 
Paris, England and Germany* These are easily distinguishable 
as Swedish by the fact that the lifting handles are made in the 
form of the letter ‘G’, for Gustavus. They were described in 
those days as ‘composed of the most hardened leather, girt 
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round with iron or brass hoops and could be brought to dis¬ 
charge ten times successively’. A gun in the Rotunda is at¬ 
tributed to Gustavus’s troops. In this the centre is copper, 
tightly coiled round with hempen cord and bound outside with 
leather. The bronze trunnion ring placed at the centre has two 
light lifting handles. The one in Paris also has the copper tube, 
wired outside, and covered with leather. 

The Scottish type was lighter in weight and *of white iron, 
tinned and done about with leather and corded so they could 
serve for two or three discharges’. Such a weapon, which wore 
out so soon and possibly with unexpected results was not one 
to continue in popular use, although the city of Augsburg 
offered to the Emperor Joseph the First {1705-1711) one of 
these, now preserved in Vienna. It is said that they were dis- 
continued after the battle of Leipzig, 1631, where they had 
become so hot that they discharged themselves spontaneously. 
The central tube screwed into a brass breech which was on 
occasion strengthened by strips of iron. 

There was another country in which the leather gun was 
popular on account of its lightness. This was Switzerland, 
where it was welcomed because it could be man-carried in the 
mountains. This was as much as seven feet long—far larger 
than the usual Swedish pattern. Specimens are to be seen at 
Ziirich, Hamburg and Berlin. The central tube of copper was 
encased in stone or lime before the leather was shrunk on. 

As late as October 1788 a leather camion was fired t^ec 
times in King’s Park Edinburgh, but it did not come back into 
the British Army. 

The ‘blinders’ mentioned at the beginning of this section are 
referred to in other accounts as ‘two barricadoes drawn on 
wheels, in each seven small brass and leathern guns charged 
with case shot,’ Elsewhere the term Vaggonburgh’ is used, and 
only one pair of wheels is mentioned. The inspiration seems to 
have come from the ancient ribaudequins or toUnorgeb, the 
leather guns were the modem addition. How the Scots carried 
their leather cannon when they crossed the Tyne to invade 
England in 1640 is not known. 
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3 . UNUSUAL MATERIALS AND TYPES 

Accustomed as one is to hear of cannon barrels being made 
of metal it may come as a shock to know that wood has been 
employed for this purpose. Dire necessity brought this about 
during Auringzebe*s campaigns in the Deccan, A besieged 
town had practically no artillery with which to defend itself, 
but the markets contained much wood and so the brilliant idea 
of making wooden cannon was conceived and carried out. The 
walls were lined with these imitation cannon and when the 
enemy did eventually appear and open fire, the wooden 
cannon also replied, shot for shot. It is true that only one dis¬ 
charge was necessary to destroy the mock cannon but the shot 
did go forth on its journey. Wood was also available in quantity 
and for each cannon expended a fresh one took its place. The 
besiegers did not discover the secret and eventually decided to 
abandon the siege. 

The Paris Artillery Museum contains a wooden gun from 
Cochin China, The two halves are hollowed out of wood and 
banded together with iron strips. Whether this stood up to 
successive discharges is not clear. The Turks are also said to 
have had a cherry-wood cannon; and coming nearer to our 
own shores, we find that at the siege of Boulogne in 1544, 
Henry the Eighth used large wooden cannon. These were 
manoeuvred across marshy ground and set up where the be¬ 
siegers had deemed it impossible. The shock created when these 
large ^cannon^ opened fire created panic. They are shown in the 
wall paintings at Cowdray House, and appear to be nearly 
two feet across the bore and about eight feet long. The secret of 
firing was the fact that another metal barrel was attached to 
the wooden one and this could fire. The idea seems to have 
been to overawe the enemy by deception. It is fascinating to 
note that according to a description written as early as 1588, 
in the Store Room of the Tower of London was a ‘wooden gun 
mounted on a ship’s carriage’. This gun was known as ‘Policy’ 
—^whether an allusion to the false representation is not clear. 
Unfortunately the great fire of 1841 which lasted over four 
days destroyed this unique item. 

A Swiss, Joseph Plattner, who visited the Tower in about 
1599 writes ‘next they did show us two great wooden pieces, 
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the which King Henry VIII had placed on a marshy position 
over against the town of Boulogne, whereat the inhabitants 
were full of terror, for that they did think it to be a real batter¬ 
ing ram, and could not imagine how it could have been got 
there on account of the soft ground and in consequence when 
they saw the strategy immediately surrendered the town/ It 
may be that the guides of the day supplied this coloured account 
in return for the four sets of gratuities which they extracted from 
visitors, but there is little doubt that these deceptive cannon 
were of use as they had been in the recent war. 

During the Civil War of Cromwell’s time, Lord Broghill 
took the Castle of Carrigadrohid in Cork by producing imita¬ 
tion cannon of wood. He used oxen to draw some large logs of 
wood in the fashion of cannon and so deceived the Irish that 
they parleyed and surrendered. 

Imitation camion known as Quaker guns were commonly 
used in the seventeenth and eighteenth centuries on merchant 
ships. No doubt they have been used on other occasions and 
will continue to be so, but one is unlikely to risk firing them, 
although examples of both flash and crash have been simulated 
in mock cannon. 

From humble wood one can go to the most expensive 
materials. A Veronese arsenal had a great gun of gold and 
silver originally from Candia. Although silver models of guns 
are well known as trophies and mess ornaments, full-size ver¬ 
sions made in silver are known in India. In Jaipur at the 
beginning of the century were bullock batteries with silver- 
plated guns. His Highness the Gaekwar of Baroda is credited 
not only with silver cannon but with a field battery of solid 
gold guns. Impressive though such a possession might be, it is 
hardly practical for war purposes. 

Reverting to more practical warfare, there were very light 
cannon used at various times. Mobility was the desired end, 
but lightness of barrel brought about a very much smaller shot. 
The wooden carriage although somewhat lighter still remained 
cumbersome. 

The schldnge was a popular iron gun in Germanic coun- 
tries about 1500. The falconets and robinets were small types 
of cannon in the orthodox manner, but occasionally unusual 
carriages were tried. 


F 
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A short falconet in the Liechtenstein collection has a beauti¬ 
ful cast bronze barrel and is dated 1672. The carriage is light 
and spidery but ornate* The fore part is held up by wheels 
with a diameter of 26 inches, and the shm trail holds a built-in 
box* Another falconet at Woolwich has a very light barrel but 
large wheels* On the other hand, some Continental mountings 
had very slim front supports with very small wheels* 

It would seem that the 'grasshopper' guns so widely used in 
America were made on these lines. On Staten Island in 177^ 
the Royal Ardllery had four three-pounder guns mounted on 
grasshopper carriages and at Cowpens in 1781 were small 
held pieces caOed grasshoppers'- At the crossing of the Nive in 
1813 two grasshoppers firing red-hot shot did good work for the 
Royal Artillery* 

The galloper gun was the result of an idea to produce a gun 
light enough to be drawn at a gallop by possibly only one hoi'se* 
The medieval inventors put their ideas on paper but the gun 
does not seem to have reached practical stages* Something 
may have been achieved in the Civil War but it was the eight¬ 
eenth century which saw light field artillery in use. A French 
work of 1726 speaks of the Germans using these newly-devised 
guns which were made short and rifled. They fired an 8 or 
4-pound shot. The trails were made in the form of shafts to 
take a horse* It is said that Frederick the Great used 3-pounders 
in his campaigns, mounted on galloper carriages. The British 
in Flanders in 1744 had them and used them with effect at 
Fontenoy* These six i|-pounders of the Duke of Cumberland s 
artillery were drawn either by one hoi^e or by two in tandem. 

The British MUUarj Library^ a monthly publication, men¬ 
tions that these guns were similar to those used to fire salutes 
in 1799 in St. Jameses Park on rejoicing days* They are still 
mentioned and depicted in a military dictionary of 1802. 
Abroad the galloper gun was used much later, with special 
success in the Bengal and Madras Armies* These were, how¬ 
ever, not the trail and shaft combination but a light normal 
version of artillery as used in the horsed branch* 

A galloping carriage was brought out again as late as 1898 
when the Earl of Dundonald commanding the 2nd Life Guards 
invented a light steel and hickory carriage, for a Maxim gun 
which was to be drawn by one horse* The Life Guards took two 
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10—Galloper gun, eighteenth century. 


of these carriages oo official trials and although they endured 
rough handling, all tests were carried out successfully. Despite 
this success the idea was not generally adopted. 

A peculiar gun was the Schuwalow, brought out by the Rus¬ 
sians in the eighteenth century under Empress Elizabeth and 
named after the inventor Count Schuwalow. Small, chambered 
six-pounders were made with an eliptical bore. The object of 
this peculiar bore was to have the widest part placed hori¬ 
zontally so that the discharge of grapeshot or canister would 
spread in a horizontar direction against advancing humanity, 
and not be wasted either up in the air or down in the ground, 
Even in those days much fear was felt for the unknown powers 
of the Russians and thus when Frederick the Second of Prussia 
captured twenty-nine of this type in 1758 he attempted to dispel 
this fear by exhibiting them in public in Berlin to ‘reveal the 
great Mystery of the Russians’. They were not considered of 
much practical value in Europe but a Dutchman made some 
for the Ruler of Kutch in India, These were cast in native iron 
and had a bore only gi inches high but 28 inches wide. They 
were intended to fire canister, stones or iron bars but became 
no more than show pieces to be seen at Woolwich, 

The siege of Gibraltar gave an opportunity for inventiveness 
on the part of the gunners. The Spanish floating batteries and 
fleet were constantly in the offing. The English guns fired from 
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galleries in the Rock itself and it was foond that the shots went 
over the enemy. To get sufficient depression. Lieutenant G, F, 
Koehler invented a special carriage. In some ways the invention 
recalled the early efforts of the fifteenth century. The barrel 
and bed were fixed together, hinged at the front end, and they 
rose at the back by means of two arcs. Needless to say the shot 
had to be well ^wadded’ to stop it from rolling out. A similar 
idea had in fact appeared before. A German culverin of the 
fifteenth century was mounted on a four-wheeled platform and 
had two arcs for adjusting the elevation of the hinged piece. 



11 —Gibraltar depressing carriage. 


The opposite to a depressing carriage was the elevating 
carriage. More generally it was known as the disappearing 
carriage, but from its great cumbrousness the last thing it could 
do was disappear. Models of these are preserved at Woolwich. 
One from George the Second's reign has a pair of guns, each 
placed on jointed beams so that the barrel could be raised high 
up to fire over a parapet or wall; after which it could be 
lowered to the safer position on the four-wheeled carriage. 

Another field of experimenting was (and still is) that of 
firing from sledge carriages. As early as the seventeenth century 
trials were being made to find carriages to take guns over snow 
and ice. Transportation caused little trouble but the snag arose 
when the moment came for the gun to be fired. The lack of 
friction with the ground surface did little to check recoil and 
the gun performed the most dangerous movements. But for 
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all the difficulties, countries such as Canada have continually 
needed to emply some such method of conveying their artillery 
in winter* 


4* DRAWN AND SELF-PROPELLED GUNS 

Although horses are considered the normal method, many 
other ways of traction have been employed* Oxen and cattle, 
cheap and sturdy substitutes, were used extensively in the late 
middle ages. Oxen in the nineteenth century ousted the horse 
in India, though they were slow and not so easily manoeuvred. 
It is in the East that unusual animals are employed as beasts 
of burden. Mules, notoriously bad-tempered, are sure footed 
in mountains and stony places. Thus they were admirable for 
batteries in which the gun was split into component parts 
with a piece on each animal. The idea of a segmented gun was 
also used in camel batteries. In January 1819 Captain L H. 
Frith of the Madras Artillery raised a Camel Howitzer battery. 
These 4f-inch howitzers which weighed 3 hundredweight were 
carried on a series of camels. The first had the barrel, the second 
the bed and another had the ammunition. It will be noted that 
these are more akin to mortan. The lascars who walked on 
foot assembled the howitzers at the appointed place. Then the 
European gunners who rode on horses dismounted to fire the 
guns—a very gentlemanly procedure. The battery was dis¬ 
banded 15th May 1821- 

Camels were also used for hauling small guns as early as 
1835, and although a most awkward animal to train for such 
a purpose the Bikaner Battery was a success—a least for show 
purposes. So was the Jaipur Camel battery, at the end of the 
century, which pulled smaU muzzle-loading cannon. 

By 1841 we have evidence that guns were hauled by ele- 
phanU in India. The native states could not resist using them 
for the same purpose, and richly caparisoned the huge beasts. 
The British forces used elephants in the successful engagement 
of All Musjid in 1879. Elephants were capable of pulling the 
most heavy loads but under gun-fire were most unreliable. It 
is little wonder that at the end of the nineteenth century, experi¬ 
ments were being made with steam traction, which was unlovely 
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but reliable in action* Although used for very heavy guns, 
steam engines did not entirely replace horses and it was not 
until after the First World War that the petrol engine brought 
about its drastic change. 

Apart from using animals for haulage or draughtj at various 
times the inventors thought of using animals to carry the actual 
weapon and to be a kind of carriage. Needless to say it was from 
the East that the first idea came, on—of all animals—the un¬ 
gainly camel. It had been pressed into service early in the 
nineteenth century and even at the end of the century Jaipur 
had its camel batteries with long swivel guns mounted in front 
of the humps while the gunners sat behind. 

Colonel Charles Gold who served in the East may have been 
inspired by this idea, for in 1814 he produced a ^proposal for 
a new kind of Horse Artillery; the gun to be mounted and fired 
from the Animaf. This manuscript of 1814 shows a horse very 
much encumbered with harness. The saddle is set well back 
towards the hind-quarters and the pommel is extended to a 
stout framework. On this is a fixture to permit the gun to swivel 
and go up and down. The gun barrel was to be 3 feet long 
with a 2-inch bore, to weigh about 50 pounds and fire a ball 
or a pound of grapeshot. Many straps went around the horse^s 
chest with the intention of taking up the recoil. This was the 
great problem and one has visions, after a salvo, of a row of 
animals on their backs with their feet in the air. The only 
animal capable of being a suitable carriage for a firearm seems 
to be the human one. 

One problem of mobility in gunnery was that of firing when 
in motion. There were many essays and ideas throughout the 
ages but no permanency came until the invention of the petrol- 
engine which opened the way for armoured cars, tanks and 
^self-propelled" artillery. 

Movement in the late middle ages was attained by use of 
men or horses. Thus one fifteenth-century idea shows a large 
two-wheeled cannon being pushed by a horse. The trail is made 
hke shafts and the gunner sits on a platform in front of the 
horse’s head ready to fire the gun. There is a large spear in 
front, a heavy wooden shield over aU, to say nothing of a driver 
on the horse. The humans might survive a discharge but the 
shock to the horse can only be imagined. The man-handled 
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ribaudequins and mgelgeschiitze could be fired when advancing 
although no account can be given of such an action. 

A gun cart of about 1520 is depicted in an engraving by 
Ludwig von Eyb. It may not have been his own invention, 
but this four-wheeled wagon like a mobile fort has a large gun 
in front. The gunners operate in the dark interior while the 
motive power is supplied at the rear by armed horses straining 
on a shaft and swingle-trees placed in what might be caUed the 
opposite direction to normal. An actual example of one of these 
moving forts seems to have been in use by the Duke of Albany 
in 1523, Spies’ accounts tell of carts covered with steel and brass 
each with eight guns and men, and each cart moved by ar¬ 
moured horses so that the cart ‘goeth backwards’. 

Leonardo da Vinci and other men of inventive minds pro¬ 
duced their own versions of movable forts which are not quite 
in our line. One idea which can hardly be omitted is that of 
Agostino Ramelli who in 1588 published an engraving of a 
battle wagon which not only was propelled by a man turning 
a handle but could also take to water and be moved by a 
paddle wheel. But we do not hear that tides of battle were 
turned by this amazing invention so possibly it progressed no 
farther than paper. 

On 3rd March 1693 James Austen and Francis Bull took out 
a patent for a machine or chariot of artillery ‘which is Musket 
Proofe and soe contrived as to hold falknetts or small field 
pieces and two hand mortars to be used by the party sitting 
in the chariot’. But no practical details are forthcoming. 

Gabriel Bodenehr in 1760 conceived a gun-carriage to be 
propelled by foot power and using a large gun. Mid-eighteenth 
century, a French Engineer officer, M. de Bonneville worked 
out the idea of a light wagon carrying a gun weighing over 
i j hundredweight firing a 1-pound lead ball. The emonur 
was to sit at the breech end and load and fire 'while the horses 
went at a gallop*. 

A well-known man was Mr, Sadler of Pimlico 'a very in¬ 
genious machinist who not only had his own body of Sharp¬ 
shooters but was the inventor of a celebrated War Chariot’. In 
1798 Thomas Rowlandson the famous caricaturist produced a 
coloured print showing the elegant four-wheeled chariot 'in 
which two persons advancing or retreating can manage two 

71 


I a—Sadler Flying Artillery, 



73 






























DRAWN AND SELF-PROPELLED GUNS 

pieces of ordnance (3-pounders) with alacrity and in safety 
so as to do execution at the distance of two furlongs’- Actually 
there was a third person who drove the two horses—at fuU 
gallop according to the engraving- The two gunners perched 
high in the air each have a gun. Mounted on a circular plat¬ 
form they can be turned in any direction* To load, the short 
barrel is tilted vertically with the muzzle uppermost. As a 
consideradon to the driver, a device stops the cannon from 
being depressed too far and a plate over his head is obviously 
designed to protect him from muzzle-blast. 

The famous hunter. Colonel Peter Hawker, also had his 
ideas on this subject as appears from a small model at the 
Rotunda, Woolwich* It is a breech-loading swivel-gun mounted 
on a four-wheeled carriage to be drawn by either horse or 
man* 

But full realization of the ambition to load and fire when 
moving on land was delayed until the twentieth century, 
though armoured trains and machine guns on wheels were 
some way towards it* The full use of ^self-propelled’ guns only 
came in the recent war* 
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IV 

MACHINE-GUNS 

I. FIRST ATTEMPTS AT MULTIPLE FIRE 

word "machine-gun’ is a modem one but the 
principle that it involves was practised in most ancient 
-iJL times. The idea that a number of projectiles would 
leave the launcher with the speed of a machine was applied in 
the days of arrows when the "polybolos^ was invented. Whereas 
the present system involves one barrel with a quantity of 
amunition, the inventors of the middle ages had to rely on a 
multiplicity of barrels. 

It would appear that the multiple gun was among the earliest 
inventions^ even challenging the cannon. The pot-of-fire or the 
vasej made entirely of metal, has good evidence of its antiquity 
whereas the cannon made up of long bars and rings comes in a 
little later. The first weapons must logically be small. The 
bronze casting as found in Sweden could not be safely held in 
the hand. The simplest way of fixing must have been to secure 
it to a firm bed, and so small an object on a large wooden block 
would only invite the addition of similar items. We know that 
there existed such a weapon—the ribaudequin, the ancestor 
of the machine-gun. 

The name ribaudequin had been in use before the invention 
of gunpowder, just as many of the early names applied to fire¬ 
arms had been used for other purposes. The ribaudequin, a 
descendant of the scythed chariot, was a two-wheeled cart which 
had a large bow to fire javelins, quarrels or pellets. Some 
wnters claim that tubes of Greek fire were also used on the 
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ribaudequin* Designed for the defence of narrow passages or 
paths to which it could be quickly wheeled^ extra protection 
was given by the addition of spikes, pikes and other sharp 
weapons* The invention of firearms only brought another type 
of weapon to be added to the accommodating carriage* 

An account of 1339 mentions these ribaudequins and a pay¬ 
ment to a metal worker of St* Omer in 1342 for a stay to 
strengthen the timber under the engine; and from die same 
source we learn that it was to carry ten cannon. It is curious 
that accounts from Bruges in Belgium also mention payment 
for iron straps to clamp the 'ribands’ to the carts which are 
referred to as 'niewen enginen’. 

The English were not slow on this occasion to take up the 
new invention, Peter van Vullaere, a mdiin des ribaudequins at 
Bruges in 1339, took service with the English force that invaded 
France in 1345-6, but before the Great Expedition set sail 
much activity and preparation took place in England* In 
February 1345 King Edward the Third ordered guns and pellets 
to be assembled* No less than one hundred ribauds were to be 
made *pro passagio Regis versus Normanmam’, and for the 
next six months wood wheels and axles were coUccted by 
Robert de MildenhaU, the Keeper of the Tower Wardrobe* 
These ribaudequins were made at the Tower of London by the 
King’s own workmen* 

The bills for the ingredients of the gunpowder are in ac¬ 
counts rendered after the Great Expedition had sailed, and 
even more tantalizing is the fact that we have no proof of these 
weapons in service until the siege of Calais in 1347. Although 
no doubt useful as siege pieces, one cannot prevent a wishful 
thought which takes them to such battles as Crecy* While 
most siege equipment faced the town and was intended for 
its reduction, the purpose of these inventions was to face the 
opposite way and to fire on an enemy attacking from the rear* 
That they performed this duty successfully is to be noted in 
the fact that when Philip of Valois, leader of the French Army, 
had knowledge of their presence in an army which he intended 
to attack, he declined to engage in close combat and with¬ 
drew* 

The Annual Tear Book far the Administration of Ghent showed 
in 1347 that these ribaudequins were already in common use, 
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no doubt in defensive roles such as the siege of Tournai where 
they were employed to command a gateway, 

Froissart gives a description of the ribaudequins belonging 
to the Gantois in 138a, and by them they were used against the 
Comte de Flandres, There were 5,000 men who charged with 
200 of these carts, to defeat the army of 40,000 men who 
attacked Bruges. They were high-wheeled barrows having long 
iron pikes, projecting in front when they accompanied the 
troops in battle-array. Napoleon the Third in liis studies on 
artillery says that the ribaudequins were the first artillery of 
fire in battles and that the tubes threw small leaden balls or 
quarrels* 

If the weight of shot from the small tubes was very little, the 
users of this invention hoped to achieve results by the multi¬ 
plication of the barrels. One Italian account tells of 144 of 
these small bombards being mounted on one block so arranged 
as to fire thirty-six at one dme and arranged in three tiers* It 
needed one separate gunner for each tier and four strong 
horses to pull the cart. An interesting contrast to modem 
times when one man is expected to do similar duty. Three of 
these monstrous affairs were made in 1387 for Antonia della 
Scale, the Lord of Verona. 

Juvenal des Ursins in his History af CharUs VI, King of France 
tells us that in 1411 the Duke of Burgundy had with his army 
of 40,000 men not only 4,000 cannon but also 2,000 ribaude¬ 
quins—a high proportion if he writes truly, Monstrelet writing 
of the same army, says that there were a great number of 
ribaudequins drawn by horses. They had two wheels, a mantle 
or shield of wood and one or two veuglaires, as wcU as the 
usual spiked defences. For the moment the idea of multi-guns 
was in abeyance. The veuglaires or breech-loading cannon were 
very necessary, for if muzzle-loaded cannon were used the 
gunner would have to expose himself by going to the front of 
the cart. 

The shield of wood was necessary to protect the gunners 
while loading their guns and also to protect them when actually 
advancing their machine in the face of the enemy. Some later 
illustrations show horses reversed in their shafts pushing the 
carts forward, a practice which appears to be liable to high 
casualties* A Latin manuscript in the Paris Bibliotique Nation- 
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alCj ^Pauli Saventini Ducen^s tractus de re niilitari et de 
machinis beliicus’, shows one which although captured by the 
Turks was returned from Constantinople to Louvoin in 1688- 
It was a two-wheeled affair^ had scythes and the shaft between 
the two horses was prolonged to carry a 'port-fire\ 

In the early fifteenth century the term ribaudequin was no 
longer being applied to the cart with the cannon, but to fire¬ 
arms such as the arquebus-en-croc which was used for defending 
passages and also on carts occasionally* But the old idea of the 
ribaudequin reappears as the organ, orgue or Orgelgescfmtz^y 
whose name makes us imagine the close rows of gun-barrels like 
organ-pipes playing a tune of death* In fact they were also 
known as Todtmorgel —organs of death* 

The Museum of Sigmaringen has an Orgelgeschiitz^ of the 
mid-fifteenth century with five muzzle-loading barrels. These 
serpentine cannon are of wrought iron and appear a clumsy 
development of the original idea* Nicholas Glochenthon who 
made illustrations of the Armouries of Maximilian the Great 
in about 1505 shows a serpentine organ of forty cannon, all 
packed together in a solid mass. He also shows one of the old 
type of vehicle with spears and sharp projections all round a 
fine metal shield which goes over the top to protect four bronze 
guns with curved stocks* 

It may be mentioned at this point that there also existed a 
contraption known as a ‘waggonburgh* which although stricdy 
not a mul tiple firing weapon was a variation of the ribaudequin. 
The waggonburgh was a kind of mobile shed on a four-wheeled 
cart in which were a number of separate and independently 
mounted cannon. In action, flaps in the sides were lifted up to 
permit the cannon to fire* Usually the waggonburghs were 
drawn up in a loose circle around the encamped army and 
acted as a temporary fortress wall. 

Needless to say, Henry the Eighth had his own distinctive 
ideas about gun carts* They arc to be seen in old prints, after 
the wall paintings of the siege of Boulogne* These two-wheeled 
barrows had shafts for pushing forward by hand. There is 
over all a long shield shaped like half a cone, the forepart 
ending in spikes* The two cannon which partly projected 
through this shield were operated from the shelter of the cover, 
A list of the Army in 1544 induded *55 gunners appointed to 
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the shrympes with two cases each^ The humour of the time 
identified these peculiar inventions with lowly shell-fish and is 
reminiscent of the later parallel when armoured fighting 
vehicles were called ‘tanks’, 

The use of the organ in the battlefield had been mainly in 
the defence of the bodies of bowmen, but when they dropped 
out of fashion so did the organ and its associates. In the Tower 
inventories for 1575 were 200 engines capable of discharging 
twenty-four bullets at one time, but the German Zeughaus had 
a late sixteenth-century affair with sixty-four barrels which 
must have had a terrific expenditure of bullets. 

It appears that the Low Countries kept the word ‘ribaude- 
quin* in use quite late, possibly because they originated it. 
The men of Maestricht when besieged in 1579 by the troops 
of the Prince of Parma victoriously defended the breaches in 
their ramparts made by Spanish cannon-balls, by means of 
these ribaudequins. They are described as two-wheeled car¬ 
riages holding rows of arquebus-cannon. 

The Swiss constructed about 1614 some organ-pieces called 
greleuses —hail-makers, on account of the vast numbers of 
projectiles which they fired. These were fired by means of a 
single channel of priming powder. The tendency to place these 
instruments on wheeled carriages and to arm them with long 
iron pikes led them to be nicknamed ‘hedgehogs’. 

Even the term ‘organ’ was becoming obsolete and in Eng¬ 
land a ‘barricade’ came to mean a similar device. Incidentally, 
by 1630 ‘ribaudequin’ had come to mean a standard size of 
gun-barrel. The English Civil War saw a type of multiple gun 
in action, and Clarendon in his Historj of ike Great Rebellion 
informs us that the Cavaliers at Copredy Bridge in 1644 cap¬ 
tured two barricadoes of wood which were drawn upon wheels 
and on each were ‘seven small brass and leather cannon’.^ In 
a contemporary account these barricadoes were also known as 
‘waggonburghs’, no doubt a recollection of the more ancient 
title. 

There is a model of a Totenorgel from about 1670 in the 
Liechtenstein Collection in Vaduz, which has a triangular 
block with three groups of twelve tubes. Each time a group 
was fired by a central touchhole, it could be turned to the next 

^Sec page 63. 
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face with its group of barrels. Military writers of the late 
seventeenth century were still fascinated by ‘organs^ and 
MontecucuUi in his Mimoirs wrote that ‘organs are many 
cannons assembled together on a carriage of two wheels, which 
go off with a single touch of fire. They are charged at the breech 
with their chambers*. This shows that breech-loaders were still 
in use. An inventory of Hesdin in Artois dated 1689 included 
an organ of twelve musket cannon, but before the end of the 
century the term organ was no longer being applied to battery 
fire but to battering rams. The weapons used for defending 
narrow passages or doorways were now single light cannon or 
heavy wall-pieces on a light mobile mounting with wheels on 
the front supports.^ 

Multiple barrels combined in one gun had been tried, as in 
the three-barrelled weapon of Henry the Eighth’s time and also 
the triple-barrelled French cannon of Marlborough’s time, but 
they belong rather to the story of cannon. The other line of 
approach was to make a number of charges come from a single 
barrel. We can understand the revolver principle used in early 
try-outs but the inventions of the Marquis of Worcester are not 
so clear. In 1663 this gentleman claimed that he had a way of 
placing six muskets upon a carriage shooting ‘with such expedi¬ 
tion, as without danger one may charge, level and discharge 
them sixty times in a minute, two or three together’. Two years 
later he offered ‘a cannon of four pieces which can discharge 
200 bullets in an hour and a cannon that will discharge bullets 
twenty times in six minutes’ but leaving the barrel so cool that 
‘a pound of butter would not melt on the breech*. We are left 
wondering what these weird inventions may have entailed, but 
another invention of the same period is not so difficult. This is 
the ‘fiery dragon’ patented by Drummond of Hawthomden, 
which consisted of many barrels fastened together on one 
machine. The Tower Inventory for 1687 included ‘an Engine 
of 160 musquet barrels’ which may have been something on the 
foregoing lines. Also listed were engines of six and twelve 
barrels supposed to have been taken from the rebellious forces 
of the Duke of Monmouth at Sedgemoor in 1685. 

*Sec page 151. 
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2 . PUCKLE*S REVOLVING GUN 

One pioneer in the field of invention who produced a 
machine-gun that progressed beyond the stage of theory was an 
Englishman named James Puckle^ bom in Charles the Second’s 
reign and dying in 1724* A prolific writer, he was by profession 
a solicitor or, in the phrase of those days, a Notary Public* Not 
only do the illustrations and details of his gun appear in the 
specification No* 418 of 1718 in the Patent Office, but his first 
trial iron piece and his completed gun were preserved by the 
Duke of Buccleuch and sent to the Tower of London. The gun, 
called in the specification a ‘Defence’, was fitted on a ‘trepied’ 
or tripod of surprisingly modern appearance. The top part 
turned laterally and freely in a tube attachment. Sighting or 
vertical movement was achieved by a ‘curb and cranc^ but the 
most important part of the invention was the separate cylinders 
which took anything from six to nine chambers* A crank move¬ 
ment brought the chambers one by one to the breech and a 
half turn was used to make a tight grip. Each chamber had a 
ffink-lock attachment for firing and the projecdles were various. 
There were ‘round shot for Christians’, square bullets for use 
against ‘Turks’ and even a ‘grenado’ made up with twenty 
square bullets. Apart from these Christian sentiments, the cylin¬ 
ders were marked with a patriotic couplet, engravings of King 
George, Britannia and the Holy Bible* 

At this period there were many get-rich-quick schemes and 
Puckle was doing nothing strange in launching a company for 
his invention, the shares in which in 1720 were valued at ;^8 
each* A public trial was made of the machine-gun, and the 
London Journal of 31st March 1722 recorded that ‘Mr* Puckle’s 
Machine’ was discharged sixty-three times in seven minutes by 
one man, in the rain. But even this fine performance did not 
lead to immediate success, for the machine-gun was not put into 
production and a broadsheet commented that ‘they’re only 
wounded who have shares therein’. 

But other inventors were not dismayed* The pursuit of an 
endless stream of buUets continued, A revolver-gun in the 
Tower, engraved on the plate ‘Durlachs 1739’, had four barrels 
to be revolved by hand, but this was sdll the old scheme of 
multiple barrels* A Swiss inventor, Welton, in 1742 made a 
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small cannon of copper which had a slot at the touch-end of 
the barrel. Through this passed a large panel which held ten 
charges, each to be fired when opposite the bore. Even a 
Dutch inventor in the middle of the eighteenth century could 
think of nothing better than going back to the old tried 
favourites and constructed an engine which had twenty-four 
barrels in four rows of six, each of which could be set off by a 
flint-lock. This late version of an organ is preserved in the 
Arsenal at Delft, 

Further attempts were made to perfect revolvers, and when 
Nelson was killed a special gun to clear fighting-tops was pro¬ 
duced by a British gunsmith. Nock, This had one central barrel 
surrounded by six others. The flint-lock igniter sent the spark 
first to the centre barrel and then to the six outer ones. This was 
a kind of mass fire and only a curiosity. 

A thirty-one baiTelled machine had been brought to England 
from Paris in 1815 and a smooth-bore gun taking .eighteen 
chambers had been invented by General Josiah Gorgas, an 
American. It is of interest to note that when Samuel Colt, an 
American, brought a lawsuit against the Massachusetts Arms 
Company for infringing his patents, they suggested that Colt 
was not the inventor of the revolver system but Puckle, They 
produced a model made up after the Patent Office specification 
but it was insufficient to prove their case. One wonders what 
would have happened had the finished brass pattern come to 
light in time to be produced in court. 

The supremacy of continental invention was being challenged 
by the rapidly-growing American nation. Practical work was 
being accomplished rather than the odd curiosity. In 1861 the 
BiUinghurst Requa Battery gun was being made at Rochester, 
New York, and was used practically in the American Civil War 
where it had its debut in the attack on Fort Sumter, Charleston, 
South Carolina in 1864. The battery had twenty-five barrels 
which fired simultaneously and were elevated by means of a 
central screw with a cross-turning head. Mounted as it was, on 
two light wheels, it bore a similarity to the ^organs* of the 
fourteenth and fifteenth century. For all that it was not much 
of an advance in the field of rapid fire. 

In 1862 another American, Dr. Richard J. Gatling of North 
Carolina, patented a very successful battery or machine-gun. 
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The principle was to have four to ten rifled barrels rotating 
around a central axis by means of a crank. A multiplicity of 
barrels was employed to avoid overheating* The bullets were 
continuom and gravity fed from a trough and fired as long as 
the handle turned or until the apparatus jammed* This weapon 
was used in the defence of the James River in the American 
Civil War where it replaced the Requa, It was adopted by the 
British Government in 1871 and used in the Zulu war. But its 
liability to jam did not make it a popular weapon. 

The Gatling gun continued in use in different theatres of 
%var and various models with varying calibres were introduced* 
By 1876 a five-barrelled .45 model was firing at the rate 
of 700 rounds a minute and even up to 1,000 in a short 
burst. 

Less than twenty years later, the Gatling was electrically 
driven and firing at the rate of 3,000 rounds per minute. The 
system of multiple barrels was successful from the point of view 
of rapid fire and coolness but the weight of the many barrels 
was a great drawback, and thus when a single barrel could be 
made to take large quantities of ammunition the Gatling gun 
disappeared* But the Gatling had a long war service—the 
Ashanti campaign of 1874, the Zulu war, and in the Sudan 
with Kitchener* Its use against white folk was not thought quite 
right but the Gatling gun during its time served in America, 
China, Japan, Turkey, and Russia. In fact in Russia it was so 
popular that it was manufactured there and called the Goroloff 
gun after the officer who supervised the copying* 

The Nordenfeldt was another multiple-barrel gun, moving 
laterally. It was an engineer, H. Palmcrantz, who invented the 
system in 1873, but it was financed by Thorston Nordenfeldt a 
Swedish banker in London. The number of barrels varied 
from three to six* In the thrce-barrellcd version twenty-seven 
cartridges were on a wooden strip which could feed the gun at 
a rate of 350 shots per minute* The Gatling had jammed 
because of the type of cartridges used, but Boxer brass cart¬ 
ridges were used with the Nordenfeldt and the trouble did not 
arise. The Gatling did not go out of fashion at once, but the 
Navy in 1881 took up the Nordenfeldt gun extensively on tor¬ 
pedo boats and found it of great value in the operations in 
Egypt in 1884. 
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The gun invented by Captain William Gardner of the U*S* 
Army was produced in about 1876 the Nordcnfeldt principle 
and although at first furnished with several barrels eventually 
became a single-barrel vaiietyi with a better loading device. 
The first patterns had trays with thirty-one cartridges mounted 
on wood. A useful point about this machine-gun was its mount¬ 
ing, admirably suited for firing over a parapet. The cartridges 
were fed from a vertical clip and could fire either singly or at 
a speed of 120 rounds per minute, depending on the speed at 
which the crank was turned. The Gardner was used widely in 
the British Army prior to the adoption of the Maxim gun. It 
was one of the ‘portable’ machine-guns. With its tripod and 
r,ooo rounds of ammunition it weighed less than 200 pounds 
and could be carried on a horse. 

A very famous example of multi-barrelled gum was the 
French mitrailleuse. A Belgian engineer, Joseph Montigny of 
Fontaine I’Eveque near Brussels, made the gun after an original 
idea by Captain Faschamps, also a Belgian. Napoleon the Third 
was most impressed by this weapon wliich looked like a field gun 
but contained thirty-seven (later twenty-five) rifle barrels, 
loaded simultaneously with a plate of thirty-seven (or twenty- 
five) cartridges. The turning of a crank released one firing pin 
after another and up to twelve plates of clips could be fired a 
minute, malting up to 444 rounds per minute. The British 
never adopted this gun, because in tests the Gatling gun made 
a much better performance. But the French put their trust in 
these mitrailleuses, 'originally called camn A bras^ In the 
Franco-Prussian war of 1870 where they were used like cannon, 
the Prussian knocked them out at the first opportunity and they 
were never used to the full extent of their powers. The French 
had thought that they had a ‘secret’weapon but the Prussians 
had all the information they required and the Bavarian troops 
even had guns of similar pattern. The original Montigny guns 
were used from 1851 to 1869 when the French Government 
manufactured them after adopting various improvements made 
by Colonel De Rcffye. It was a useful enough gun when em¬ 
ployed against massed infantry but not the substitute for heavy 
artillery which the French tried to make it. 
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3. THE MAXIM GUN 

Hiram S, Maxim, originally an American born in Maine 
but later a naturalized British subject, did much work in 
Europe and produced a gun on a new principle—a true pioneer 
striking out on an entirely fresh path which led, for once, to 
full success and knighthood* In his younger days he had been 
made fully aware of the effects of the recoil from a military 
rifle* The tremendous waste of energy had impressed itself on 
his mind, and he was able to put the thought to a useful 
application. He had been exhibiting electrical inventions at an 
Electrical Exhibition in Paris when a fellow countryman sug¬ 
gested that much money could be made by finding means for 
Europeans to get more easily and quickly at one another’s 
throats. Maxim was already a rich man with a capable en¬ 
gineering staff and he decided to use the idea of employing the 
energy of a gun’s recoil to reload itself. Thus in 1881 he came 
to London and evolved a gun which he claimed as totally new 
because no one had previously thought of one gun which would 
load and fire itself. Existing apparatus was of no use to him 
and so in early 1884 he constructed the mechanism which 
appeared in the South Kensington Museum labelled *This 
apparatus loads and fires itself by the force of its own recoil 
and is the first apparatus ever made in the world in which energy 
from the burning powder is employed for loading and firing 
the arm’- His method of loading was by a belt, an innovation, 
and he also employed the daring idea of mounting the gun on 
a tripod instead of wheels. His gun was considered a great 
wonder. 

But visitors came from far and wide, even Lord Wolseley the 
Duke of Cambridge and high-ranking War Office staff, in 
order to see the gun fire. At the trials the very large quantity 
of 200,000 rounds was fired. The unusually rapid rate of fire 
was not necessarily a selling point. Indeed the King of Denmark 
and an envoy from China were dismayed at the expenditure of 
cartridges which cost at the rate of per minute and decided 
that such a gun was far too expensive for their countries. But 
this gun was not a 'flash in the pan’. The British Government 
wished to be the first to give him an order and specified that 
the gun must not weigh more tha 100 pounds, and that it should 
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fire 400 rounds per minute. To this^ the inventor responded by 
producing a 40-pound gim firing 2^000 rounds in 3 minutes. 
The original version underwent modifications and improve¬ 
ments but the original system remained. As long as the gunner 
held his finger on the trigger the recoil extracted the fired case, 
let a fresh round slip into place, and then fired that; and so on 
until all the rounds were expended or the trigger released. The 
excessive rate of fire heated the barrel but a water-cooled jacket 
solved this complication. After 600 rounds were fired, the 
water would begin to boil and evaporate, so that a supply of 
11 pints was needed for every 1,000 rounds. 

These maxim guns, produced by the Vickers-Maxim Fac¬ 
tory, were used extensively in the First World War during which 
time Maxim died^—in 1915. A lighter version had been made 
weighing only 25 pounds, or 50 pounds complete with the 
tripod. It could be carried on honeback and differed from the 
heavier type by being air-cooled instead of water-cooled. The 
Vickers M.G. Mark I was produced in November 1912 and 
weighed 28^ pounds without water. This is the type still in me 
after two world wars. It is about half the weight of the original 
gun, has a pressed steel water-jacket instead of one of bronze, 
and utilizes a gas-trap recoil-cup at the muzzle to speed up the 
fire of the .303 cartridges. The Germans and the Russians both 
later used the Maxim on their own peculiar mountings. 

The idea of using the wasted energy released by the gases of 
an exploded cartridge was employed in another fashion by a 
different invention. A Viennese, Captain Baron A. Odkolek 
von Augezd, designed a weapon which allowed the gas to 
escape from a vent in the barrel to operate a piston and cylinder. 
By this method the cartridge was extracted and a fresh one 
inserted. 

An American, Benjamin Berkley Hotchkiss, originally from 
Connecticut, made weapons at St. Denis near Paris in 1875 
including a gun much like a Gatling; but he improved on the 
idea mainly by using explosive and large shells. In trials against 
the Nordenfeldt gun in 1876 the palms went to the latter. But 
the Hotchkiss gun was improved by using a single barrel and 
have an escape-port to make the gases drive the breech action, 
the loading and ejection. It was then capable of firing over 
600 rounds a minute and over-heating occurred in the barrel. 
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14—A. Dc Reffyc Mitrailleuse. B. Gatling gun. C, Maxim gun. 
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Cooling was effected by air deflected by wings or flanges. The 
French adopted the Hotchkiss and used it in the First World 
War as did the Americans, the Indians, and some of the British 
cavalry. The Hotchkiss is still in use. 

James Moses Browning was another who saw the value of 
escape gases. He was born in 1875 as the son of an American 
gunsmith and was brought up to the trade. In 1889 when he 
noted the effect of muzzle-blast on foliage, he conceived a 
method of using the escape gases. By mounting a cone at the 
muzzle of a rifle, he made the blast carry the cone forward. 
As this cone was connected to a light rod, the breech-block 
was moved also. Six years later in 1895 his idea was adopted 
by the Colt Arms Company for use in the United States, An 
improved design produced a fuUy-automatic gun fed by a 
250-round canvas belt. A hole in the bottom of the barrel struck 
a piston down and to the rear, which unlocked the breech and 
extracted the shell. It is famous for its use in aircraft. 
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I. THE SMOOTH BORE 

^HE idea of a portable firearm seems to have occurred 
very early to the pioneers of this new field of invention. 
The ancestor of the rifle can be traced back to the 
earliest trends of development. The small tubes on the ribaude- 
quins were potential handguns. It would have been a very easy 
step to mount one of these small cannon on a staff of wood. 
The difficulty is to find the exact time of the introduction. In 
Italy there were two handguns which in the last century were 
claimed as the oldest then known. One was of cast bronze with 
a date 1322 and the initials TPPF*: it was also ornamented 
with oak leaves and a Greek cross, all of which make it seem 
to be in a very advanced state of development and probably 
not among the first ever made. The other specimen was 
of wrought iron, and litUc is known about it. There is said to 
be in Namur an example with bars of iron forged in the same 
manner as the larger cannon; but the earlier handguns are 
not usually forged but cast. Another feature of the handguns 
was that they did not have the separate breech chamber, but 
were closed at the end. 

For vmtten evidence, the town of Pcniggia in 1364 ordered 
500 little bombards which were to be portable and fired from 
the hand. Each was to be no longer than the palm of one hand 
or approximately nine inches. Although some experts claim 
that these are early pistols, the firer could hardly have held the 
unprotected iron in his bare hand at a time when it was 
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dangerous to fire even a hafted weapon. It is most likely that these 
small bombards w'ere put on wooden supports or shafts. The 
town of Modena in the same year also acquired ‘four little 
sdoppi for the hand’, and these Italian guns are said to have 
been cast in bronze. ‘For the hand’ means that they are held 
by hand and not resting on the ground like the larger cannon. 

According to Froissart, the English troops led by Sir John 
Chandos carried such hand cannon before Montsac in 1369 
1369 and there is an early mention of these weapons (about 
1374) in a bill of William de Sleaford, Keeper of the Privy 
Wardrobe in which 13 shillings are paid for fitting eight guns 
with helves after the fashion of pikes. It has been stated that 
these were the ‘gonnes’ used by the forty armed men who at¬ 
tacked the Manor House at Hunterscombe, near the Abbey of 
Dorchester, Yorkshire, in 1375, but sufficient evidence is 
lacking. 

There is preserved in the Swedish State Historical Museum 
a small bronze gun found at Ldshult near the North Sea, This 
is a cast object with a touch-hole leading through to the central 
cavity. There is also a reinforcing ring at the muzzle. As there 
are no projections it must have been held to its bed or staff 
by means of a metal band, for this also could not be held in 
the hand. It appears to fit the description of the Peruggia 
bombards mentioned above. 

In 1381 thirty hand cannon are recorded at Augsburg, and 
Froissart quotes the French soldiers as using 'bombardes 
portatives* against the people of Liege a year later. The term 
‘handgun’ appears in 1386 when Ralph Hutton sent three to the 
Chamberlain of Berwick. Possibly the same articles are meant 
in one of his accounts which mentions ‘baculos curtos et grosses 
ligatos cum ferro pro iv cannonibus parvis’. Forty-eight hand- 
buchsen (handguns) are mentioned as being in Nuremberg in 1388, 

An early German MS. of about 1390 describes how to load 
guns. Three-fifths of the barrel is to be filled with gunpowder. 
It is to be rammed down, but a space should be left before 
inserting the wooden plug, after which the ball is inserted. The 
term ‘hand coulverin’ in use at the time also indicates a close 
connexion with the heavier artillery. These hand coulverins 
were too heavy to be handled by one man and needed two, one 
for the holding and aiming while the second did the firing, 
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An improvement in fixing a small gun to its staff' was to 
hollow half its shape in the wood and have it partly embedded 
before strapping it down. One such example preserved in a 
German museum is on these lines and has a long wooden stock 
making the over-all length nearly five feet. 

Specimens preserved in Berne and Prague before the war had 
yet another improvement—the gun was made with a hollow 
section at the touch-end so that the wooden stock could actually 
fit into the metalwork. The first shapes of barrels were simple 
tubes but before the end of the fourteenth century the finish 
and style of the metalwork had improved and became in some 
cases works of art. In the ruins of a castle near Tarmenburg in 
Hesse was found a well-made cast brass gun which must date 
from before 1399 because the castle, a robbers' stronghold, was 
thoroughly destroyed in that year. The elegant barrel is thicker 
at the gunpowder chamber and has a reinforcing band at the 
muzzle. The weight is 2| pounds, with a bore of Inch; and 
although this part measured inches it was made to fit on 
to a long haft. 

Another bronze casting on somewhat similar lines but much 
smaller—only 8 inches—is to be seen in Sweden* In the main 
it is octagon^ and fits on a shaft but it is highly ornamented, 
having lettering on the sides and a most unusual feature on 
the top, a fully modelled head with beard. Below is a hooklike 
projection which would serve to take up the recoil if the firearm 
were placed against a wall. 

There are contemporary illustrations showing early hand 
cannon in use, and because they are obviously difficult to 
handle away from a wall they are shown with the long shaft 
planted in the ground, while the fore part is held up cither by 
hand or by means of a prop. Thus the recoil would go into the 
ground and even by this method it is thought that two men 
would be necessary to fire the piece, 

Another way of attaching the gun to its stock was to have a 
tang or prong upon the metal work and insert that into the 
wood work. There is preserved in Namur Museum a cast iron 
gun of this principle- 

An inventory of 1397 listing the military stores in the City 
of Bologna includes ‘item—viii sclopos de ferro de quibus sunt 
tres a manibus', literally the word ‘sclopus' means a noise and 
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was applied generally to firearms, but the additional informa¬ 
tion 'three for the hand' can only mean three handguns. 
'Sclopus* was not forgotten in the nineteenth century when the 
word 'scloppetaria' was used to indicate the science of firearms 
—the art of 'noise-making’. 

There is an illustration in a Gottingen manuscript of 1405 
showing a man firing one of these early handguns. The whole 
weapon must have been 8 feet long. One end is on the ground 
and the other is held up by a long fork three or four feet long, 
thrust into the ground. The soldier, well covered against possible 
disaster, leans forward to ignite the gunpowder by means of a 
bent and red-hot wire. 



15—Handgxin, fifiecnth century. B. Swedish handgun, fourteenth century* 

This high angle of fire or trajectory, although suitable for a 
battle-field or in the open, was of little use in defensive or high 
places, and thus the addition of a hook below permitted a secure 
fixing against a wall or through a window. These were known 
as wall-pieces and remained in use for many years. Frequently 
they were of a heavy calibre but they always retained their 
archaic appearance. The length was sometimes tremendous, 
like the one of 10 feet in the Liechtenstein CoUection at Vaduz. 

The handgun planted in the ground or used as a wall piece 
was still not suitable for active movement on a battle-field and 
so the next step was to make the haft quite short. The improve¬ 
ment of quality and the proportions of powder permitted less 
cumbersome weapons. The wooden part was now held between 
the elbow and the body. As skill increased, the position was 
changed to the shoulder. An etching by Israel von Mechlin in 
about 1420 shows this firearm being used in a curious manner. 
It is being fired by a devil at the Saviour in a Resurrection 
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smicS No doubt ihc ^nint was sure ilmi gunpowder was the 
in veil don of the dcviL Wiih the sliifi ol position to the shouMer, 

I he jiJjii]l 4 ikc end was found unsatisfactory and it w;oi bniad- 
cned into a butt end to rrat agaii^L the fiter; but the iroop in 
ihe Siege of Arras in 1414 arc said to have still usi^d she shah 
bciwecn aim and body. 

riic straighi axis of the butt or stock against the bixly made 
tuo violent a shock, and the next advancci made by an unknown 
inventor^ was to make the aitxJt curved^ Thus ihc recoil was 
iiidircci and caused it to waste its excess energy by throwing 
lIlc gun upwards. One Frcndi expert gives the credit to the 
Swiss in 139^ fcr tbiit innovation^ but a much later date seems 
more probable. 

It may be appropriate to mention here that although band- 
guns tended to be mtisndc-loaded there were at tent pis at breech- 
loading. There is a spceimciij said to have been In the Tower 
of London but not traceable tJiere now'p This was cast entirely 
of iron; at one end waa the barrel, at the other a Stout handle, 
Tn I he cen tre a depression which took a rectangular box 

to contain the charge but tlic method of Fixing is not clear, atid 
in the absence of the example It is difficult to assc^ its value- 

The touch-hole of hand guns w.ts originally on the top^ os 
with large cannon^ but It was cventuany placed on the right 
side, %vhere also an area was devoted to the ^pan’ or ledge 
where the priming powder was placed- Igiiilionj by means of 
a hot coal in tongs or by a red-hot Avirc, had its dr;wbacks and 
the in trod union nf burning match produced a more satis¬ 
factory' method. Match was cord or twisted male rial soaked 
Ijj saltpetre or lees of witte which burnt slowly and stcadilyi 
Direct appbcatioii to the touch-hole by' hand must have pre- 
sctilcd a soumc of danger to the soldier atid an indirect method 
was sought and found. A pair of jaws held the burning match 
and a long piece of metal was attached to die handgun by 
incatis of a pivot in the middle. Raising the end at the butt 
brougliL the fore end ^dlh the match down into the pan. At 
last it was possible for one man to manage a piece on his own 
with a Certain amount of safety- The holder was much ^cd in 
about 1424 and wax chilled variously a *dog*, *$erpeiititie or 
'dragon* from its shape or Quided appearance. 

The Duke of Orleans itt 1411 had 4,000 men armed with 
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h.'indgtins; but England sf:cjiis Lo Jiiivt btcjj nmrtr nuidcrxri fnir 
ihe purchAjc^ for the l-[oly Liiiid in J446 included iwo hand-^ 
gniw at 4 shilUngS^ I'he Pasloii Ictler^ of 1459 also mrntfnn 
handgimSp but the first orgatuzed band of ^landgun men to 
opf'rat^ in England is generally claimed 10 be the 300 Flrmlsh 
mfrccnariM who were lured to light with Edward the Ftnirtli 
and came over to England in llic Wai^ of die Rchics, TEieir ser¬ 
vices in the campaigns of 147] suffered because of the sinrmy 
wraihcT which put out their iiLitdics and dsLEnpt:nrd their 
gunpowder, It is said that Charles of Burgundy lent these men 
ID Edward because the two men were brothera-m-law^ The 
Swiss also saw ihc value of the new weapon, for at thr battle of 
Morat in 1476 there were G,.oao eulveriiis^ obviously not the 
full size cannon but possibly a large vcrsiuii of handgT.m+ 

Henry of Richmond is said to Imvc: had foreign hirelings 
armed wdth handguns in lik batde for a crown in 1435- AU 
I hough the English preferred die bowmen for hattlcp there is 
in a Harlian manuscript some men Linn of *liarqu ehii ts' in an 
order to the Constable of die Tower. 

The handgun changing Elmpc, from a crude objeel to :i 
piece of machinery- - the malchluok or arquebus. This weapon 
13 . said 10 have appeared iti die iiccuud qiuiricr of the fifteenth 
eentiiry. The dislLuguishiiig feature is usually accepted ^ 
l^ing the trigger to depress and raise the match' but illustra¬ 
tions by an Italian^ Martin^ ri™ 1469 show the as 

u straighr-hafted gun of three to four feet in lengthy whereas 
the sehieppi is a shorter weapon dLsiinguished by a match in 
a serpentine. It IS difbeuk to decide whence the name tame, 
for variants w^ere in use ai die same rime throughout Europe- 
There was hackbiiSS, hakbuseh, arquebus^ archibusOj and area- 
bouz.a^ Several nadoiis dulm lo have been the originator. For 
example^ the Italian arca-bugioor -huoca means a hollow^ bow. 
The crofts-bow whidi was sometinura called an arquebus had a 
similar hutt and trigger arrangement to release the prqiecitJe. 
Some rross-bows e^'en fired leaden bill lets. Thus the replace¬ 
ment of a ineial barrel instead of the btnv on a cros^-bow made 
tlir firearm. The German term hak-bikhsi can be translated 
as hook-gunj and could refer lo die curved jaws of the match- 
holder* It is a fact that n dtfppzlhaktTi U a double match-lock. 
These detppfthakfn had two serpen Lines or cocks wiTh separate 
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iiinied at lla* ^aiiic: li>ui:li-hijlL^ tijc idt-a bdi]|r tlmi if 
tine oJ tliem misfired ihirii second iiii^liL bring success. 

Two fine examples oF early harquebuses or arcjuebuses arc 
pr«<n.ed in the Tower of London. They had dragon-shaped 
icrpen lines and a down-curt-lng bun. The pans have pi voted 
covers. One has a V-shaped backsight bin ihe other has the 
innovation of a tubular peepsighl at the bark—an idea only 
* rediscovered* in modera limes, 

The rnany spellings of similar trmis make confusion in idiiirp- 
ly defining ihcac early typoi, and although verbally the hue- 
quebut lias a similar appearance, it ix Jidd to he ii different 
Idnd of firearm; in fact its stock was altered to n boobed or 
citxfkcd butt, lliis later developed blip a very cur\'wi butt 
which when put on the shoulder, placed die Karrel high .and 
was supposed to bring the gun to cye-kvrl for aiming. 

The hacqncbut was known in the reign of Richard ihc Thinl 
and colled variously, even in Englandp hackhusAp hagbutt and 
hakbutt. It WAS slightly smaller than the normal handgun wluch 
was 3 feet long, but the hagbnt by drcrix of the third year of 
Henr>' tlic Eighth was not to be under j yard, inclusive, 'Hit 
drmi-haqiira and hatf-hsiquebiits of the same period were more 
:ikin to long pixtok. 

The anjiicbus-a-crni’ definitely has u FreticJi origin because 
of ihc last jian of ihc name^ wddeh Indicates A hoofc or pro¬ 
jection bf-low the bairrl for large guns, mcnlioncd above, to 
take up the recoil against a walL 

Although it has lieeti stated dial when Henry the Seventh 
ereatc:ci hk Ycumcji of the Guard he quipped half of them vs-itli 
boiva and arrows and half wilh harquebuses, ihere is no evi¬ 
dence of dieir firearms uniil 1544 when it was stated Uiiil the 
King was accoinpanicd by twenty-five archem tin the right side 
and iis many gunners on the left side. Henry the ELghthp we are 
not surprised [o Jeatn, did murh for the progress of firearms. 
In 1511 he paid Lewis and Alexander dc In Fava £200 for 
500 hatebusses. The ncxi year Peter Grey was ordered to pro¬ 
vide 450 handguns with bottles and moulds for the Army then 
preparing for woTt 

The Guild of Saint George^ itill ifi being as the Honounihlc 
Artillery Company, was cstablklicd in 1537 and encoiiraged 
by Henry the Eighth as a Frateniity of Artillery of 1 ,omg Eowa, 
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Cross Bows and Hand Guns, which acknowledged that the long 
popular archery had a new rivah A proclamation of I2th 
January of the same year ordered that all handguns carried by 
licensed persons were to be 2^ feet long on the stick. A later 
law of 1541 encouraged gentlemen and above to keep hand¬ 
guns ‘of length of one whole yard and not under’ so that they 
might become adept at shooting. In striking contrast to Queen 
Elizabeth who later did all she could to encourage her subjects 
in the cheaper art of archery, Henry did all he could to en¬ 
courage firearms and he published in February of 1544 another 
Proclamation inviting his subjects to be skilled and trained in 
using handguns and hagbusses, and permitted all over the age 
of 16 years of age to use these arms without fine. However, 
others than gendemen got hold of these new weapons and a 
further Edict had to be published stating that ‘Myrders, 
robberies, riots and routs with crossbows, little short hand-guns 
and little haquebuts have become rife — ’ and, elsewhere little 
handguns were spoken of as being ‘readily furnished with 
quarrels, gunpowder, fire and touch’. 

As late as 1560 the term handgun was still being used, for 
Sir Thomas Gresham imported i ,500 handguns costing 7 shil¬ 
lings each from Antwerp, Sir Roger Williams at about the 
same date notes that ‘for the recoyling there is no hurt if they 
be straight stocked after the Spanish fashion—were they stocked 
crooked after the French manner to be discharged on the 
breast, few or none could abide their recoyling, but being 
discharged from the shoulder after the Spanish manner there 
is neither danger nor hurte’. 

When the externally pivoted match-holder gave place to the 
trigger-type, the spring and other mechanism was placed in¬ 
side the woodwork and protected from the elements. The 
mechanism was known as a lock, each type having its own name. 
One pattern in use up to 1520 was the button lock. Pressure on 
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a button placed under the stock let the cock and match fall 
into the pan. A type manufactured in about 1521 by Cornelius 
Johann can be seen in the Tower of London. This has a spring 
and catch. When the cock is pulled back, it is held under 
pressure until the catch releases it 00 its duty. A later type of 
the Elizabethan period, instead of having the burning match 
held in the jaws of the cock had a piece of tinder. But this had 
to be ignited by match before firing, 

A new term, ‘Musket’, had appeared by 1530 in Italy. The 
origin of the word is obscure. As many larger firearms were 
named after creatures, so the use of the word ‘moschetto’ or 
‘musket’ meaning the male young of the sparrowhawk appears 
a most probable answer. However, Italy makes an early claim 
to an inventor of the name of Moschetta of Feltro. A Spanish 
origin is also suggested in the use of the word mmas or mos~ 
quas meaning sparks from a light, while yet another claim 
cites Russia, or Muscovy as it was then called, as the country 
of origin. 

There are muskets at Dresden dated 1570 and 1573, and the 
first to appear in France were so heavy that they had to be 
fired from a rest. The musket originally was not popular in 
England but by 1570 military writers who had seen its uses in 
the fighting on the Continent were advocating its use. Thus a 
list of equipment issued in 1577 to troops sent to aid the Dutch 
included ‘muskets with flasks and rests’. 

For once the Germans had to be content to use a military 
word of foreign origin and a Wurzburg inventory of 1584 con¬ 
tains musca^m^ haibe-musketen and doppel-musketen. In 1588 the 
citizens of Norwich paid 27s, each for English muskets including 
the rest, flask and ‘touch-box’. By 1620 the price was reduced 
to £1. os. 8d. and in 1632 the musket was priced at 15s, 6d., 
lod, the rest and 2s. fid. for the bandolier. 

At the beginning of the seventeenth century the musket was 
still a large weapon, for Sir Thomas Kellie in 1623 tells us that 
its barrel was 4 feet long and carried a bore of twelve bullets to 
the pound. 

But the musket was improved and made Ughter so that by 
the time of the English Civil War the rest was no longer neces¬ 
sary, The old name continued in use, to refer to the commoner 
types of shoulder firearms, until the rifled musket became so 
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popular that it could be referred to just as a Vifle’. It was then 
that the old term dropped out of use and the non-rifled weapons 
became known as smooth-bores and shot-guns because the 
small shot used in hunting could not be used advantageously 
in rifled barrels. 

Always while one line of invention was being exploited, 
another line was being developed- The inconvenience of keep¬ 
ing a piece of hempen rope alight and ready for long periods of 
time, led to the use of a new material, pyrites- This mineral 
substance, a natural combination of sulphur and iron, had 
been well known for centuries past for its quality in making 
sparks, and so a mechanism was devised to employ it in firearrm- 

The earliest existing gun using this material is, or was, in 
the Museum at Dresden, This example was once called the 
original invention of Father Schwartz and is still referred to as 
the Mihtchbikhsi—OT the Monk’s gun- There is little doubt 
that it was made much later, probably in the early part of the 
sixteenth century. It consists of a tube about eleven inches long 
and 3| inches in diameter- A ring of iron puUs the rasp or file¬ 
like surface over the pyrites. The sparks thus created ignite the 
gimpowder. 

The next stage of development was to replace the rasp by a 
more controllable device, and the wheel-lock came into being- 
In this type of lock the yellow pyrites was held in a pair of jaws 
against a toothed wheel. The pull of a trigger released a spring, 
which in turn pulled a fine chain wound round the axis of the 
wheel. The resultant stream of sparks was directed at the ex¬ 
posed priming powder- The wheel-lock was then rewound by 
means of a key or spanner carried separately. 

Obviously the wheel-lock was a delicate piece of work and 
could only be afforded by rich men, so it was not gener^ly 
used, A defect on the battle-field was the fact that the pyrites 
might break into pieces at the most inconvenient moment- The 
process was perhaps invented in Nuremberg in i 5 * 7 j 
precise evidence is, as usual, lacking. There is no doubt that 
Leonardo not only wrote a description of a wheel-lock but that 
he'daims to have shot doves with it- All early specimens of the 
wheel-lock are German, and many were made in Nuremberg 
with dates from about 1541 on the locks. 

Its introduction into England was slow- The rich noblemen 
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of the Elizabethan era could afford to have their specimens 
made with elaborate stocks and fanciful engraving but the 
common soldiery had to be content with matchlocks. Haque- 
buts were fitted with the wheeldock mechanism but they were 
not for the common rank and file. 

It is true that the cavalry found a need for the wheel-lock to 
be applied to their pistols and carbines because of the diffi¬ 
culty of handling the matchlock mounted. It was the German 
Reiters who took this mechanism up for their pistols and 
revolutionized cavalry tacdcs but in England the sword re¬ 
mained the standard cavalry weapon. But leaders who had 
fought in the continental wars or those who could afford them 
were proud to possess wheel-lock weapons, and although much 
respected as hunting weapons, they eventually gave place in 
England to the more sturdy and cheaper flintlock or snap- 
haunce. The Continent continued to favour the more complex 
weapon but by the end of the seventeenth century the wheel- 
lock was out of use. 

Another type of firearm was the caUver which came into 
prominence during the Elizabethan era. It was a lighter kind 
of matchlock, between a harquebus and a musket in weight, 
and fired without a rest. It is an English MiUtia officer, Edmund 
York who gives us the origin of the term. He tells us that in 
Piedmont where he served in his younger days each regiment 
of infantry had a different calibre of harquebus, but that before 
the battle of Moncontour in 1569 ‘the Prynces of Religion 
caused 7,000 harquebuses to be made all of one calibre, which 
was called the “harquebuze de calibre de Monsieur le Prince*^’ 

The great advantage of this weapon was the fact that the 
size of shot was standardized and could be used in any of these 
calivers. Its popularity at the time can be gauged from the 
fact that in 1578 the Tower of London had 7,000 in store. It 
was not an expensive weapon and the cost per caliver which in 
1574 was 145. dropped to 135. 4d, in 1581. 

Although the first calivers appear to have been weapons 
other than the normal harquebus, the term eventually was used 
to mean a light weapon which could be fired without a rest. 
It was almost despised and thought to be the only fit weapon 
for such unfit soldien as Wart, according to Falstaff’s statement 
in King Htnry l\\ Part II. 
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These calivers did not have the exaggerated curved butt of 
the hackbutt, and were nearly straight with a 42-inch barrel. 
Sir Roger Williams in his Bntf Ducourse of Warrty 1590, speaks 
of calivers being able to fire twice as quickly as muskets but, 
of course, doing less than half the damage. He suggested that 
there was no harm from the recoil if they had straight stocks 
and were fired from the shoulder. But if they had crooked stocks 
like the French and also fired from the chest then 'none could 
abide by their recoyling*. 

Despite the great advance in the lighter firearms on the 
Continent, Queen Elizabeth issued many orders for the en¬ 
couragement of archery in preference to gunnery. It may have 
been for the reason of economy, but the bow was fighting a 
losing battle and at last in 1595 the Trained Bands of Lon¬ 
don were ordered to exchange their bows for calivers and 
muskets. 

The caliver and bandolier were valued at 14s. lod. in 1620 
but the caliver suffered an eclipse in the Thirty Years War 
when the musket was taken into popular use on account of its 
heavier shot which could pierce armour. The use of a musket- 
rest was necessary, but that was no deterrent and gradually the 
caliver disappeared from the field of battle. 

The weakness of pyrites led gunsmiths and inventors to seek 
a stronger materiaL Flint supplied the answer and could even 
be used in the wheel-lock mechanism. Existing examples pre¬ 
sent a difficulty in defining a clear difference between the ori¬ 
ginal wheel-lock and the flintlock or conversions, but it was 
soon found that the flint could not only take a stronger lock 
but needed one. The wound-up wheel was not necessary and 
in fact suffered harm when used with the stout flint. Thus a 
new idea came into use. The jaws or cock, which held the pyrites 
originally and now the flint, were still employed but operated by 
means of a spring. In place of the wheel with its toothed edge 
was a piece of steel with serrated ridges on its face. The new 
lock was known as the Schnappkakn or snaphaunce. The 
derivation of the word is from the likeness of the flint-holder to 
a 'pecking cockL It has been said that the snaphaunce was 
named after chicken thieves, robbers and marauders who were 
truly known by that name; but the rogues who preferred the 
safety of the fiintlock to the betraying light on the match were 

100 


THE SMOOTH BORE 


named after the weapon and not vice versa* Snaphaunce 
weapons were said to have been allocated to troops proceeding 
to Ireland in 1580* 

Some weapons in an early inventory of the Tower of London 
are referred to as ‘firelocks’, but from their elaborate descrip¬ 
tion and high value this would appear to mean wheel-locks* 
This fact is mentioned to show the difficulty of identifying 
contemporary weapons by a name which is sometimes given a 
different meaning in modem times* 

The flintlock is held by some to be a different invention from 
the snaphaunce and dated about 1630, but others hold that it 
is no more than a slight rearrangement of the parts already in 
use, with the addition of the ‘frizzen’ or battery* It is a point of 
manufacturing rather than invention but the old-established 
matchlock sdll continued as the standard weapon for the com¬ 
mon soldier during the English Civil War, and even as late 
as the Monmouth Rebellion in 1685 it was still in use. One 
reads that the betraying lights of the burning matches at night 
could also be used to advantage and for camouflage, when 
pieces of burning matches left in rows on a hedge conveyed 
the impression that musketeers still lined the defences even 
though they had silently crept away. 

Snaphaunces had been manufactured in England as early as 
1608 when guns and carbines were sent to Phillip of Spain as 
a gift from James the First, It will be noticed that the bore or 
diameter of the barrel is frequently calculated on the number 
of bullets to the pound, and in the long directions accompany¬ 
ing the rates to be charged by the English gunsmiths in 1631 
is the information that a barrel 4 feet long should take 'the 
bullet of ten in the pound standing and twelve rowleing’, 
meaning that the larger one would fit lightly but the smaller 
would just roll out. 

The matchlock was also added to flintlock muskets as an 
alternative if one system failed to work. The flintlock now had 
the pan-cover as part of the striking surface and was of a pattern 
so well designed that it continued in use until the nineteenth 
century. It was also possible to convert matchlock muskets into 
flintlock ones and there are warrants still in being from the 
Duke of Albemarle, from February and April, 1660, for the 
matchlock muskets of his regiment to be converted to fusils (or 
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flintlocks). The bore was also altered to take bulleU of fourteen 
to the pound. 

Flintlocks had been issued to selected groups such as the 
storming parties in the Civil War, or for the special bodies of 
Fusiliers necessary to guard artillery or ammunition where the 
sparks from a lighted match might cause disaster. Grenadiers^ 
when they were introduced late in Charles the Second*s reign^ 
were issued with fusils. There are flintlocks in the Tower of 
London and in private possession which have the lock engraved 
with T2R' with a crown over them to indicate James the Sec¬ 
ond’s cipher. One of these was made by BrookCj a well- 
known gunsmith^ and his flintlock musket has a barrel of 31 
inches. This is the lighter fusil or carbine barrel but the match¬ 
lock had a barrel of 42 inches. This was in accordance with the 
order of r68o but four years later 3 feet 8 inches is quoted for 
the sanguined (or reddened) barrels of snaphaunces. 

Slings were now added to flintlock muskets and to the variety 
known as fusils, whose barrels were now stated to be 3 f*^^^ 2 
inches long. The name Tusil’ had already been in use many 
years on the Continent and took its origin from Tocile’ meaning 
fire. It had been found that dragoons (who were now no more 
than mounted infantrymen) and grenadiers (who needed both 
hands free to operate and throw their grenades) were en¬ 
cumbered by the ordinary flintlockj but the addition of a 
broad sling permitted them to sling the firearm over the back 
and leave the hands free. Eventually the sling was added to 
all muskets, when the problem of expense was overcome in 
William the Third’s reign. Then the flintlock became the 
common weapon and the matchlock disappeared. 

The term ^Brown Bess’ came into use about tins time and 
meant a musket. Certain people have tried to connect the 
phrase with Queen Elizabeth, but she had died many years 
before the expression was used. Actually the reason was much 
more mundane, for the ‘brown’ merely described the colour and 
‘Bess’, rather than coming romantically from a woman’s name, 
is coimected with the German or Dutch word for gun— 
Buchse or buss^ no doubt brought to England by the Dutch 
troops who came over with William and who were still in the 
country. 

The flintlock musket had reached a standard of perfection, 
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and the Brown Bess was the weapon that won the Battle of 
Waterloo and was not replaced until the advent of the per¬ 
cussion lock in 183O5 a century and a half later. 

There were other experiments and developments but we 
must trace the smooth-bore musket to its end. It received a new 
lease of life when the percussion lock was developed. This 
great step was mainly brought about by the research of the 
Reverend Forsyth and is dealt with more fully in the section 
on ammunition. The fulminates had been known for their 
extreme explosive powers but they could not replace gunpowder 
because their action was too violent, Forsyth must be given 
the credit for seeing in the fulminates a new method of detonat¬ 
ing, He produced his prototype in the summer of 1805 by 
converting a flintlock. The next year he worked on a military 
model in the Tower precincts^ but upon being dismissed by the 
hasty Earl of Chatham went into business for himself, an odd 
occupation for a parson. His idea was basically good and was 
constantly being pirated and exploited, but it was never taken 
up by the Government in its original form. 

It was the adoption of the copper cap to hold the detonating 
material which first made the idea of value to the Army. 
Various gunsmiths have claimed the credit for tiie cap but 
Joshua Shaw seems to have the best claim. In 1814 he had a 
steel cap in which the fulminate pellet was renewed as each 
shot was fired. Next he made his caps of pewter and this time 
they were deemed expendible, and in 1816 he adopted a cap 
made of sheet copper. 

Many more years were to elapse before the British Govern¬ 
ment decided to look into the possibilities of the percussion- 
lock, It was not until 1834 that trials were carried out at 
Woolwich and it was found that the new weapon had a much 
better performance than the flintlock musket. It was the 
Brunswick rifle which in 1836 was accepted by an Ordnance 
Board at Woolwich, but the rifle was another development and 
to follow that we must retrace our steps. The smooth-bore 
musket did not go out of use at once, for with true economy the 
old flintlocks were converted to percussion locks and remained 
in use until 1859 at least as a military weapon. But this was a 
policy of economy for the most part, and the smooth-bore was 
latterly produced as a shot-gun and used for hunting, 
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2 , RIFLED FIREARMS 

There were inventors who brought in a new Idea and others 
who discovered an old idea, and endeavoured to bring it up- 
to-date. From the earliest times rifling had been tried, then 
forgotten, then brought back again, left out of favour and 
finally vindicated. 

The rifling of hand firearms is said to have been invented 
towards the end of the fifteenth century, in Leipzig in 1498 
according to some and in Vienna by Caspar Kollner or Zollner 
according to others. Little sure evidence is forthcoming for 
either statement, Augustus Kotter or Kutter of Nuremberg is 
said to have used rifling in 1520 but as there are rifles dated 
1616 with the same name, in a Paris museum, one wonders 
whether there may not be some confusion of thought. A 
seven-grooved gun by Kutter is at Woolwich. 

These straight rifled grooves were intended to counter the 
heavy fouling of the barrel due to the crude gunpowder of 
those days, which burnt so imperfectly. But early in the six¬ 
teenth century pitched rifling (intended to rotate the projec¬ 
tile) was introduced. The theory of centrifugal force, used to 
keep the projectile on a steady course, was understood but the 
expense of rifling was too great to permit it to become a general 
process. 

A Zurich inventory of 1544 lists a rifled gun and at Wool¬ 
wich is a gun with a grooved barrel said to have come from 
Hungary. The Viennese collection of weapons has several dated 
between 1550 and 1560. 

Sir Hugh Plat, the writer of the Jewel House of Art and Nature 
in 1594, gives details of how to make ^eight gutters somewhat 
deep in the inside of the barrel and the bullet a thought bigger 
than the bore*. This latter was to be rammed in and driven 
down with a ‘skowering stick*. 

It is said that the Danish troops of Christian the Fourth were 
the first to be armed with this weapon and a gun-barrel of this 
nation dated 1611 is preserved at Woolwich. An English patent 
‘to rifle, cut out and screw barrels* was granted to A. Rotispen 
on 24th June, 1635, which indicates a late arrival of the new 
invention in the country, A Madrid book of 1644 showed that 
experiments were being made in the twist of rifling by trying 
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a half turn, a full turn and even one and a half turns in the 
length of a barrel Seven to nine grooves were employed. No 
doubt it was the problem of expense which prevented rifled 
weapons being taken up extensively by the regular forces. The 
French were proud to remark that their Royal Horse Guards 
had eight rifled carbines per troop. 



I a— Typical 4-groove rifling. 


In the middle of the eighteenth century Benjamin Robbins, 
a member of the Royal Society in London, read a learned paper 
on the theory of rifling but little practical result came of his 
correct deductions. The English weapon had setded down to an 
established pattern and changed little. In the wars in America 
the backwoodsman knew full well the value of his sporting 
rifle and used it effectively on many occasions to defeat the 
disciplined British infantry. But the lesson was not learnt by 
the authorities at home, and even the American Government 
was still establishing factories to make smooth-bore arms in the 
last years of the century. 

The American rifle was a small-bore development from the 
hunting rifle taken to that continent by the Germans, The 
German huntsman used a heavy musket with a large bullet 
but the Americans claimed an advance in the methods of 
loading, which was to use a patch. The Germans when they 
dropped their bullet in the muzzle made it grip the grooves by 
using a heavy rammer to flatten it out (and also spoffits ballis¬ 
tic qualities). The American principle was to use a small patch 
of leather well greased, which partly enveloped the lead ball. 
This could be rammed down the barrel in an easy action 
without damage to the shape of the ball. The German method 
not only distorted the projectile but even permitted an escape 
of gas. The American idea of greasing made for better firing, 
for the expanding gases forced the patch and grease to make a 
tight fit, and the ball w^as projected for^vard without distortion, 
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The American rifle is frequently called the Kentucky, but 
this is not truly named for the weapon was originally produced 
in Lancaster, Pennsylvania, and in the few surroun^ng towns- 
The ball used was originally sixteen to twenty to the pound 
but later decreased to thirty-six to the pound, according to 
Colonel Hanger, a noted rifleman of the period* This gentle¬ 
man who was a close friend of Tarleton and writer of To All 
Sportsmen was later the Fourth Baron Coleraine but during the 
American War was the Captain of a Hessian Jager Corps and 
knew the advantages of a rifled barrel* But the continental 
rifle was of heavy make and although fitted with a hair trigger 
and occasionally telescopic sights, was clumsy to handle* The 
British Government did not mind employing mercenaries with 
rifles but did not produce the new guns officially. In fact it was 
left for a volunteer officer, Ferguson, to create the first British 
rifle unit. 

Although there are pioneers who blaze a trail for others to 
follow, often there arc those who show the way without recog¬ 
nition and have their work neglected. Such a man was Patrick 
Ferguson, For years soldiers had been handicapped by the 
complicated loading of their muskets, mainly by reason of 
many ingredients which had to be inserted at the narrow 
muzzle-end of the barrel. The advent of the successful breech¬ 
loader would solve that difficulty and it was Captain Ferguson 
who invented such a weapon* It was produced in quantity, 
used to very good purpose in actual warfare, and its inventor 
died because his enemies found it too effective* And despite 
this good record, the authorities permitted the rifle to drop 
out of use* 

The striking feature of this rifle was the perpendicular 
breech-plug, which being threaded, dropped down when the 
trigger-guard was turned round. The ball and charge were 
placed in the exposed breech* Then a turn on the guard in the 
reverse direction twisted the plug upwards, thus sealing the 
barrel and making it ready for firing. 

The Annual Register of ist June, 1776 had a long account of 
the experiments with a *rifle gun’ upon a new construction by 
Captain Ferguson, which were made at Woolwich before Lord 
Townsend, the Master General of the Ordnance, Lord Am¬ 
herst, General Harvey and other high-ranking officers. The 
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trials were severe* To quote this periodicalj tl^ gentleman 
‘under the disadvantages of a heavy rain and a high wind per¬ 
formed the following four things, none of which had ever 
before been accomplished with any other small arms: 
ist, He fired during four or five minutes at a target, at 200 
yards distance, at the rate of four shots each minute* 2nd, He 
fired six shots in one minute* 3rd He fired four times per 
minute, advancing at the same time at the rate of four miles 
in the hour* 4thly, He poured a bottle of water into the pan 
and barrel of the piece when loaded, so as to wet every grain 
of the powder, and in less than half a minute fired with her ^ 
well as ever, without extracting the ball. He also hit the bull s 
eye at 100 yards lying with his back on the ground; and not¬ 
withstanding the unequalness of the wind and wetness of the 
weather, he only missed the target three times during the whole 
course of the experiments** 

It was not until Ferguson volunteered for service in Amenca 
that he had the opportunity to command a corps of Volun¬ 
teers equipped with his invention, the first organized troops of 
any country to have a breech-loading rifle* His small body of 
a hundred men so eficctively ‘scoured the ground that there was 
not a shot to annoy the column on its march' to the Battle of 
Brandywine in September 1777 - Unfortunately, in later fight¬ 
ing a bullet from an American rifleman shattered his elbow; 
and while Ferguson was thus incapacitated, Sir William Howe 
the Commander in Chief disbanded the Corps and had the 
rifles put in store* 

But Patrick Ferguson soon commanded another corps, this 
time as the lieutenant-colonel of the American Volunteers* 
These Sharpshooters from New York and New Jersey were also 
armed with the Ferguson rifle. During an advance to South 
Carolina with a column, about 800 strong and mainly loyalist 
Militia, he was surrounded at King's Mountain by American 
forces said to number 3,000. Bitter fighting gradually reduced 
the small force* Ferguson fell with eight bullets in his body* 
His corps was wiped out and his rifles disappeared, no doubt 
valuable prizes for the victors, who knew only too well their 

effectiveness. , , 

American authors have written that ‘had Great Britain 
manufactured more of the Ferguson rifles, perhaps he would 
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have gained further victories’ but the authorities did nothing 
further regarding that excellent brecch-loading firearm and 
over ninety years elapsed before the breech-loader came again 
into service^ the new pattern being the converted Enfield- 
Snider issued to infantry in 1871. 

Of the original weapons, fewer remain in existence than can 
be numbered on one's fingers, but they still serve to show the 
lost opportunity of the powers-that-were at that period. An 
inquisitive American has tested one of these rarities* He found 
that the speed of loading and other qualities were confirmed. 
During the practice firing, three shots in succession at 90 feet 
at a i|-mch buirs-eye, came respectively within Jinch, 4 inches 
and if inches: a very good record indeed* 

Rifles were accepted into the British Army, almost by acci¬ 
dent* Four hundred of Hompesch’s Mounted Riflemen were 
drafted into the ne wly raised 5th Battalion of the 60th Regiment 
of Foot in December 1797. They brought with them their 
distinctive uniforms of green and their German rifles. The 60th 
Foot had made an attempt, nearly forty years before, to obtain 
rifles; but it was the popularity of the rifle with the foreign 
corps serving in British pay that broke down resistance to the 
new weapon* There were units with such strange names as 
Hardy’s Rifle Re^ment, Lowenstein’s Jagers and so on, but 
the first complete regiment to be equipped as riflemen was the 
Rifle Brigade which began life as the Experimental Corps of 
Riflemen. It was in January 1800 that the Duke of York called 
for men from fourteen regiments of the line to form the new 
body which was equipped with the Baker rifle. 

Ezekiel Baker was an English gunsmith who had produced 
rifles for sportsmen and had published a book called Remarks on 
Rifed Guns* Trials of his weapon were satisfactory and despite 
the extra expense it was taken up by the Army. The Baker 
rifle had seven grooves in which the bullet took a quarter turn 
as it went along the 30-inch barrel. Being a muzzle-loader the 
soft lead ball, when dropped down the barrel on top of the 
gunpowder, had to be tapped by a ramrod and mallet* Thus 
the lead was forced sideways to grip the grooves. After a short 
time the mallet was discontinued and the heavy ramrod was 
found sufficient to achieve the necessary result. The butt of 
this rifled musket had a brass plate w'hich covered a hollow 
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space used to contain the greased patches to be rammed home 
with every bullet. 

The fint pattern Baker rifle had been made with a *65 
calibre which was smaller than the standard one then in use. 
In 1807 a second Baker was produced, this time to take the 
service ammunition of .74 calibre. Later, about 1830, the bore 
was changed back to the original dimension. Although the 
Baker rifle was considered a suitable weapon to be issued to 
all riflemen and specialists, the main body of the infantry had 
to be content with smooth-bore muskets, most probably because 
of the expense involved in a complete change-over, although 
many commanding officers felt that there was no need for 
accurate shooting* Volley or shock effects were deemed neces¬ 
sary and time spent in loading rifles would be wasted. 

But as usual, progress had been made outside the military 
sphere. Fulminating powders had been ^tamed" and used for 
setting off the gunpowder. This is discussed more fully in the 
section on Ammunition. Most gunsmiths had hoped to dis¬ 
cover in the fulminates a powerful substitute for gunpowder, 
but when gun after gun blew up they abandoned the search. 
The Reverend Forsyth was not dismayed with burst barrels, 
but proceeded to find a new method—that of detonating the 
gunpowder. His flask which released a few grains at a time 
did work but was a trifle cumbersome. Other pioneers tried 
the new idea in different guises, such as pellets, paper caps 
(like those still in use today for toy guns), tubes and other 
methods. But when the copper cap came along, then the 
British Government was ready to take up the idea. It was 
Captain Berners of a Jager Regiment in the Brunswick Army 
who proposed a rifle with two deep rounded grooves which 
made one turn in the length of the barrel. The Brunswick 
rifle had a larger bore than the Baker and had a special bullet 
with a belt around its middle to fit the grooves. A board at 
Woolwich examined several weapons in 1836 and adopted the 
Brunswick in place of the Baker. The new gun was the first 
percussion rifle to be generally adopted in the British army 
although a few Baker rifles were converted. This firearm re¬ 
mained in use up to the Crimean War but it fouled badly and 
in its time was caEed the worst military rifle in Europe. 

The percussion system having been established, inventors 

110 


RIFLED FIREARMS 



tg—Brunswick musket. 


took to investigating another aspect—the shape of the bore. 
A famous huntsman, Colonel Beaufoy, had in 1808 advocated 
the use of an oval bore with an increasing twist—the idea 
being to impart a greater twist and subsequently a more ac¬ 
curately aimed ball, 

A square bore had been tried in Germany, a seven-sided one 
in Nuremberg, and in addition a hexagonal bore had been 
tried centuries before. This latter was once again proposed in 
1839 by J. M. Moore, R.A. It was eventually adopted by Sir 
Joseph Whitworth for his rifle of the i857triab but had no 
universal appeal. An octagonal bore was tried by that famous 
engineer Sir Isambard Brunei and this too had no permanent 
effect. 

More popular was the oval bore. Captain Berners, already 
mentioned, is said to have applied the idea to the Brunswick 
rifle but the inventor who used the oval barrel with the best 
success was Charles Lancaster, Working in New Bond Street, 
London, he used the idea extensively and later his rifle was 
taken up by the British Army. 

Then we come upon an improved projectile. Captain Minie 
of the Chasseurs d'Orleans—the Rifle Brigade of France—was 
an instructor at the School of Musketry at Vincennes, He had 
experimented in 1847 with a bullet containing an iron cup in 
its hollowed base. On being fired the gases forced the cup into 
the bullet, making the sides spread out to form a gas-tight fit. 
The French Government quickly adopted this idea (the rifles 
were issued to Minie*s own regiment) and the British Govern¬ 
ment were pleased to produce the rifle musket pattern in 1851. 
Captain Minie was paid £20^000 for his patent. A further 
claim was made by Greener, a well-known Birmingham gun- 
maker who produced evidence that he had offered a patent 
bullet on the same principle as early as 1836 to the British 
Government. The Government had accepted trials at the cost 

11 ] 




HANDGUNS, MUSKETS AND RIFLES 

of the inventor in 1836 but had rejected the principle. However, 
after the liberal payment to Captain Minic they could hardly 
overlook the inventor on their own doorstep and in 1857 
Greener was granted £1,000 for "the first public suggestion of 
the principle of expansion, commonly called the Minie prin¬ 
ciple*. 

The new *702 Minie rifle had four grooves with a less violent 
twist than that of the Brunswick. Some of the smooth bore 
1842 muskets were converted and rifled with three grooves. 
This "sea-service’ pattern was issued to the Royal Marines, 
For the first time it was intended to issue rifles to all infantry¬ 
men and most of those who left for the Crimean War in 1854 
had them, but complete re-equipment never took place owing 
to the advent of the Enfield rifle. 

Viscount Hardinge, Master General of the Ordnance, or¬ 
dered a series of experiments to take place at Enfield in 1852 
at which leading manufacturers were encouraged to send 
examples of their best work. The result, the Enfield rifle, was 
adopted in 1853 and contained the best features from each. 
The import of complicated American machinery expanded the 
Royal Small Arms Factory at Enfield to make the new weapon. 
The new weapon actually contained little new in the way of 
principles but had all the refinements and finish which kept it 
the standard infantry firearm from 1855 until a breech-loading 
rifle was adopted in about 1866-7, weapon which 

replaced the Minie Percussion Rifle in the Crimean War, and 
it was later issued to Indian troops. It was the cartridge of this 
new rifle which was greased with cow’s fat and so acted as an 
addidonal cause of the Indian Mutiny, 

Trials at Hythe in October 1853 between the Enfield three- 
grooved rifle, the Minie pattern of 1831 and the Lancaster 
elliptical-bore rifle with an increasing spiral resulted in favour 
of the latter. This must have caused consternation and further 
trials took place during the next month. This time the Lancaster 
was found to be "wanting’. The projectile was discovered to 
have a tendency to "strip’ in the barrel. Thus in 1855 although 
not condemned ont-of-hand this elliptical-bore rifle with a 
barrel of 2 feet 8 inches was relegated to the Corps of Sappers 
and Miners, who later became the Royal Engineers, and does 
not figure again in our story. 


BREECH-LOADING GUNS 


The Coinmander-in-Chief of the Army in 1854 had asked 
Sir Joseph Whitworth to study the subject of rifled barrels. 
After many trials a hexagonal barrel was developed with which 
either hexagonal or cylindrical buUets could be used—Shades 
of Puckle arise! The successful trials of 1857, in which this 
gun was tested at Enfield against the Enfield riflcj produced 
a report in 1862 complimenting Mr. Whitworth, as he was 
then, on the superiority and accuracy of his rifle. Production 
proceeded at a leisurely pace and in 1864 the Whitworth rifle 
was issued to the 4th Battalion of the Rifle Brigade but never 
became a general issue. The Whitworth rifle was thought 
sufficiendy worthy to be the one selected for Her Majesty 
Queen Victoria to fire when she opened the First Meeting of 
the National Rifle Association at Wimbledon on 1st July, i860. 
It was fixed to a rest and when Her Majesty pulled a lanyard 
it hit a target at 400 yards, within one and a half inches of the 
centre. 

Many smooth-bore muskets had been converted to rifles, but 
the improvement of the cartridge with a self-contained system 
of ignition opened the way for the breech-loader, although 
the smooth-bore muzzle-loading musket remained in use up to 
1859 and the muzzle-loading rifle up to 1867, 


3, BREECH-LOADING GUNS 

It is said by some authorities that the Army was content to 
carry on with out-of-date muzzle-loaders. Something new 
might lead to changes in the arms-drill, considered a precious 
part of the infantryman^s life. But the great Volunteer Move¬ 
ment of 1859-^0 brought thousands of civilians in contact 
with the service weapon and it was found wanting. Private 
weapons were pressed into service and the impetus towards 
improvement soon led to the adoption of the breech-loader. 

The Revolutionary' introduction of a breech-loading me¬ 
chanism had its origins in the earliest days of firearms, and 
although never completely forgotten it had lain in limbo and 
was now coming back as a permanent feature* The defect 
had been the lack of precision fitting of the breech, allowing 
an escape of gases which would be dangerous to the firer* It is 
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interesting to trace the path of the breech-loader which goes 
back to the earliest days. 

An English bombardellc in the Tower of London, said to 
be of fourteenth century make, had a box let into the breech. 
As there was no method of fixing the box, it has been considered 
a trial pattern. In about 1420 there was a ‘holy-water sprinkler , 
a weapon with four short barrels grouped together but loaded 
from an opening revealed by a sliding plate at the breech. 
These were freak ideas but a much more practical firearm is 
in the Tower of London. 

This is a breech-loading harquebus marked ‘HR 1537’, 
having a hinged flap which when raised exposes a cavity a few 
inches long at the rear of the barrel. An inventory taken at the 
Tower in 1547 when Henry the Eighth died is noteworthy for 
the number of ‘chambered’ or breech-loading pieces and also 
for the fact that many had *fier lockes’. Several guns mentioned 
in this list must be those which arc still on view in the Tower. 
In these, the breech had a hinged flap of metal which swung 
open to permit an iron tube to fit into the barrel. A catch was 
used to hold the lid down. These inventions were well in ad¬ 
vance of their time but they had a drawback. Whereas the 
modern brass cartridge is soft enough to expand during the 
explosion to make an even more gas-tight joint, the tapering 
cone of the ancient iron chamber was no more than a good^ fit 
which gradually became more and more loose as the burning 
gases forced away the metal at the joints. These early gunsmit^ 
were the pioneers, but their names are now lost and only their 
work remains. 

The next attempt at breech-loading was with the wheel- 
lock weapon, and in about 1600 a type was developed w^ch 
included a back sight firmly fixed on a circular piece, let into 
the top of the barrel. When the sight was twisted, the small 
section unscrewed from the barrel and permitted ammunition 
to be placed in the cavity. A weapon of this kind is preserved in 
the United States and the same idea was also applied to flint¬ 
lock firearms. 

An English patent is one issued in 1664 by Abraham Hall. 
This inventor had his own idea of breech-loading which in¬ 
cluded ‘a hole at the upper end of the breech to receive the 
charge’ and this aperture was closed by a piece of iron ‘lying 
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beside the piece^^ possibly a slide. No further details are avail* 
able for us to determine exactly how it worked. 

Late in the reign of William the Third, a gunsmith called 
Willmore produced what must be the earUest English breech- 
loading rifle, with eight grooves making one complete turn in 
6 feet. The trigger guard was made as a screw lever which 
turned round and round before coming off to expose a loading 
recess. The loindrance of this breech-loader was that it had to 
be turned up-side-down before it could be loaded. Several 
gunsmiths produced screw-plugs after Willmore’s idea and on 
the Continent in about 1720 one breech-loader was made with 
the plug going right through to the top of the barrel—an idea 
later used by Ferguson, 

It is said that the search for a satisfactory breech-loader was 
not to achieve speed in firing but because a rifled barrel gradu¬ 
ally became choked with foul gunpowder and increasingly 
difficult to load from the muzzle. Thus breech-loading methods 
were sought and at the same time the old bugbear of escaping 
gases was slowly overcome by finer precision work and new 
ideas. 

The Tower of London in its vast storehouse of military 
treasures has examples of rifles from the mid-eighteenth century 
which are breech-loading. The methods used are various and 
ingenious but in the main experimental. There is one pattern 
which has a loose chamber fitting into the barrel, another with 
the barrel hinged at the breech and released by a second 
trigger in front of the guard—much in the fashion of modem 
shotguns. A third type, a seven-grooved rifle, has a lever at 
the side which when pulled outwards exposes a chamber in 
the breech-block. No. XXI/257 is marked with the maker’s 
name "hirst tower hill’, showing that if that gunsmith thought 
of a valuable improvement he was very close to the place 
which could take up the idea in a big way. 

Marshal Saxe had an amusitte dated about 1740 which is 
to be seen in the Paris Musee d’Artillerie. This had a screw- 
plug and was loaded from below, on the lines of Willmore*s 
patent. These amusiiies were normally of the wall-piece 
pattern but some carbines were produced. An Englbhman, 
Warsop, also had a breech-loader which unscrewed from below 
by means of the guard. This did not go through the top part 
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of the barrel and it had to be completely removed for loading. 
But none of these methods was put into large scale production. 
It was not until Ferguson came along and at his own expense 
and initiative persuaded the Bridsh Government to let him 
equip a body of men armed with his own weapon that a serious 

advance was made. , „ . n 

Durs Egg, a British gunsmith, made for the Prince Regent 
a breech-loading rifle on unusual principles. The barrel un¬ 
screwed and in going forward on a long screwed plug exposed 
a hole for the charge. When the barrel was rescrewed the plug 
graduaUy closed up the hole. About i8oi a breech-loadmg 
flintlock was introduced by Thiess of Nuremberg. This wea^n 
had an iron button below, which raised a block or wedge 
when struck upwards. This went through the barrel and re¬ 
vealed in it a space to take the charge. , , l u n r 

Ten years later an American named Colonel John Hall ot 
Yarmouth, Maine, brought out a patent for a breech-loader 
which was not only successful but produced in large quanti¬ 
ties. Ten thousand of his guns were used against the Red 
Indians in fighting between i8i6 and 1827, In this type the 
flinUock was placed on top of a block which was pivoted m 
the breech and could be raised up to be charged from the 
front end. The flintlock method of firing was used at the Hall 
Rifle Works at Harper’s Ferry until 1832 when it was super¬ 
seded by the percussion method introduced the previous year. 

In 1831 a Frenchman had designed a rampart ^n which 
was a breech-loader and operated by means of a pivoted and 
slotted chamber held by a movable wedge from behind it. 
This was a percussion gun, a quick use of the new detonating 
method. About the same date appeared a Minie Fusil, ‘con¬ 
struction David’, which opened at the breech by means of a 
hinged top. This hinged portion included the firing nipple 
which was worked by a trigger placed well to the rear. 

It is interesting to note that even in America muzzle-loading 
rifles were being produced as late as 1864. Although attempts 
were made to use the cylinder idea, which had been success¬ 
fully employed in pistols, it was not successful in a rifled musket. 
Colt had a muzzle-loading revolving rifle but the gas escape was 
so great that when one shot was fired aU the othp were liable 
to go off in s>'mpathy. Many an American soldier lost his left 
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hand with this weapon. It became customary to load but one 
shot at a timcj and when the American Civil War was over 
these rifles were offered for sale at 42 cents each, 

The decision of the War Office to adopt a breech-loading 
rifle led to the appointment of a committee. Muzzle-loaders 
were made avilable for experimental purposes and some fifty 
ideas were submitted for approval. Most of these used the 
percussion lock and in the main were cumbersome and tedious 
to handle. However, Jacob Snider of New York had developed 
a hinged block and in 1865 this was the pattern officially 



20—Snider action, closed and open, 

chosen. It is curious that the idea was very similar to that used 
on the gun of Henry the Eighth^s time already mentioned. 
Two years later the conversion had begun and the new rifles 
were being issued to troops. Thus the large supply of obsolete 
Enfield rifles was put to some use, but the conversion was only 
meant as a temporary measure. The breech opening was made 
by means of an oblong section at the end of the barrel, A flanged 
cover was hinged and opened to the right. The percussion cap 
holder and ignition hole were part of the cover. This hole was 
a weakness, improved when a central-fire cartridge was used; 
but even this, having a brass base and a cartridge paper body, 
was unsatisfactory and it needed Colonel Boxer of the Royal 
Laboratory to find the answer with his brass body cartridge. 
The improved Snider-Enfield had an obliquely placed striker 
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on the breech-block. By now success was permanent and the 
day of the muzzle-loader was over. 

But for all its success the Snider was no more than a com¬ 
promise. The old percussion rifle converted well but it was 
necessary to produce a completely new rifle, and in the year 
that it was taken into use a search began for the perfect weapon. 
An advertisement from the War Office in October 1866 in¬ 
vited ideas and suggestions. Not only were 120 different fire¬ 
arms sent in for consideration but also nearly fifty types of 
ammunition. Needless to say the ideal weapon was not among 
them. Inquiries and trials continued over two years and then 
in February 1869, it was decided to select the best features 
from several and combine them into the best possible result. 

An Austrian, Friedrich von Martini had developed a falling 
breech and this was accepted. An Edinburgh gunsmith, 
Alexander Henry had submitted a barrel rifled with seven wide 
shallow grooves. These ideas were combined and in April 1871 
the Martini-Henry rifle was officially adopted. 

This was a single-shot rifle and in the trials agaimt fourteen 
other types achieved fifty-five rounds in three minutes and 
scored 127 points, leaving the others well down the scale. The 
new idea of Martini was to have a block operated by a lever 
below. When this dropped down a channel was available above 
to permit the entry of the cartridge into the barrel. The return 
of the lever closed the breech and also left the rifle cocked 
ready for use. The defect of the Martini was that if the cart¬ 
ridge was not pushed right home, the block would not close; 
and the method of extracting the cartridge was poor. But here 
at last was a hammerless gun in regular issue to the British 
troops. 

In 1886 the bore was slightly reduced and the rifling ^tered 
at the suggestion of William Ellis Metford. This prolific in¬ 
ventor had worked on the West Country railways before going 
to India and the East India Railway, just at the time of the 
Mutiny. He supervised the defences of Calcutta until the 
Army arrived. When he retired to England he continued his 
experiment with rifles and hollow based bullets. Ranges up to 
1,200 yards were his aim. He comes again into our story when 
we deal with the magazine rifle. The single-shot rifle had 
advanced as far as it could and now it was necessary to find a 
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perfect repeating or magazine rifle. It was now the turn of the 
single-shot rifle to have its days as a military weapon num¬ 
bered. 


4* MULTIPLE FIRE 

The idea of multiple fire was an ancient one. The early 
ribaudequins were of this kind but the aim of some inventors 
was to combine several barrels in one weapon or stock. The 
principle of a drum or revolver was tried in the sixteenth 
century* for the Tower of London has a harquebus with a 
revolving breech to take four charges. According to Rodolphe 
Schmidt, author of Les Armesd Feu P&rtatives^ a revolving cylinder 
was used at Berne in 1584 by one Nicholas Zurkinder. The 
Porte d’Hal Armoury in Brussels had a flintlock musket dated 
1632 with six chambers which turned by hand to engage with 
the single barrel, 

Pepys was interested in unusual guns and in July 1662 when 
he was dining with officers of the Ordnance he observed a gun 
brought by Sir William Crompton which discharged seven 
times. The Marquis of Worcester was also a great inventor 
with many ideas which he does not seem to have carried to a 
practical stage. In 1663 he noted his discovery of *ways to 
discharge a dozen times with no loading, without so much as 
new priming requisite* or to change it out of one hand to the 
other*. The Royal Society had presented to it on its meeting 
in November 1663, 'a very artificial gun* from which its in¬ 
ventor Caspar Calthrop was able to fire seven bullets in suc¬ 
cession. At the same period it was noted that Prince Rupert, 
also a most versatile inventor* had 'contrived a gun exceeding 
all that hitherto had been invented of that kind, discharging 
several bullets with ease and without danger. Another in¬ 
ventor, Abraham Hall, took out a patent in 1664 for a gun to 
repeat seven or eight times. These charges were to be held in 
the stock of the gun. Unfortunately we know little more about 
the unusual guns. 

Patents were granted in 1681 and 1682 to Charles Cardiffc 
for 'an expedition with safety to make muskets, carbines, pistols 
or other small firearms to discharge twice, thrice or more 
several and distinct shots in a single barrel and lock with once 
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priming and with double lock oftener, reserving one or more 
shots till occasion offer, which hitherto by none but himself 
hath been invented or known, the mistery or mainc lying in 
the charge.’ Here is another mystery lost forever. 

It was not until the nineteenth century that the Americans 
began the serious work which brought the final result. A 
repeating arm had been made by C. Jennings who employed 
a rack with a flintlock. By 1854 Jennings had his extra charges 
stored in a tube magazine placed below the gun barrel. About 
the same time Frank Wesson put his Volcanic rifle on the 
market, and this also had a tube magazine below the barrel. 
These tubes usually had a strong spring which pressed the 
rounds of ammunition into place. 

The man whose weapon had a wide success about this time 
was Charles Spencer. Spencer was only 19 when he made the 
scheme which he successfully applied to both carbine and rifle. 
Hb patent was taken out in America in i860, and when the 
Civil War began he went to the Government at Washington to 
sell his invention. After much trouble and persistence he reached 
the White House and President Lincoln. Lincoln himself tried 
the weapon, was most favourably impressed and gave orders 
for its manufacture. Over 94,000 were produced in later 
months. This weapon had the tube magazine placed in the 
butt, and the trigger-guard in the form of lever operated a 
falling block which loaded the cartridge into the breech. 
Despite its popularity it had a serious defect. The large cart¬ 
ridge of .56 calibre made a strong recoil. The cartridges in the 
butt magazine had a tendency to strike back on one another 
and cause an unexpected explosion. This kind of defect was 
not obviated until the box magazine came into use, with the 
cartridges placed one above the other. 

But before we go on to deal with the magazine rifle we must 
examine another type of breech-loader, which employed the 
‘bolt’ method of loading. 

The defect of the projecting cock or hammer, which caught 
in clothing or equipment and went off at the wrong moment 
was obvious to some inventors and attempts were made to get 
rid of this awkwardly placed piece of mechanism. Weapons 
without this item were called ‘hammerless’ and of course had 
to employ an altemadve method of striking or firing. Back in the 
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eighteenth century a hammerless flintlock was produced by 
Stanislaus Paczelt of Prague, then part of old Bohemia, As 
early as 1730 this inventor used a piece of metal on the prin¬ 
ciple of a doorboit to hold a flint. This was impelled forward 
by means of a compressed spiral spring. The sparks thus struck 
entered a central fire touch-hole, another idea born before its 
time. The whole of the mechanism was enclosed, which in 
itself was another brilliant thought. It is a pity that the weapon 
was not produced in great quantities but an example can be 
seen in the Tower, 

It was in about 1814 that Jean Samuel Pauly, a gunsmith of 
Paris, patented an idea for a central-fire breech-loading gun. 
This was on the needle-principle, one which was taken up by 
many nadons in later years. The coiled spring, when released, 
thrust forward a pin or needle of iron, TMs served to detonate 
the fulminate now in use. Later the bolt itself was used to 
push the cartridge into place in the barrel. An English patent 
on the same principle was taken out in 1831, 

Nicholas Dreyse of Sommerda in Germany has been called 
a pupil of Pauly from whom he may have gained his knowledge 
and for many years he too had been working on a needle-gun. 
He had filed a patent as early as 1828 for a method of detonat¬ 
ing fulminate by means of a needle, at that time only for use in 
a muzzle-loaded gun. However, by 1842 the Prussian Army 
was partly equipped with the needle-gun. As usual there was a 
defect—they were not gas-tight and soldiers sometimes fired 
from the hip to protect their eyes. But the Germans knew they 
had a satisfactory weapon of destruction and it was used until 
after the Franco-Prussian War, In this campaign the French 
had their own version of a needle-gun, the Chassepot of 1866 
vintage, 

Terry and Prince, in 1853 and 1858 respectively, produced 
their versions of guns on the bolt principle. The Terry rifle 
only used the bolt to insert the cartridge and it had to be fired 
by means of a percussion cock, still on the outside. The com¬ 
bination of the two ideas appeared in the needle-gun of 1869 
in which the bolt pushed the shot home and being made secure 
by a quarter turn to the right, was now ready to fire by means 
of the needle, 

The moment was approaching for the British War Office 
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to iidopt the needle and bolt .ictlon- James Lee* a Scottish 
wmiii mailer who hiid lis'cd in North /Vnicrita for manjr years, 
had designed a boU-actioii which was combined with the seven- 
grooved rifle barrel of Metford—mentioned before. The bore 
was now fixed at ,303 and this combined work came to be known 
as the LceACeirrjrd rifle, used for the fin: lime in li standard 
British weapon tlic new idea of a magazine, Lee had^patiHied 
hU box-magazine in tfi7D consisted of an iron case 

which hdd five cartridges one above the other. A spring 
placed below forced the cxriridgts up towards tiie breech, and 
as one was fired and extracted by the bolt the next round rose 
to the correet place. The bait pushed the cartridge home and 
the pin contained in the centre of the bolt detonated the cap, 
When die boll was drawn back, the extractor pulled out the 
ujiird 4:arlJridg4^« 

Tlie avoided oil the ac^ridnilal explosions tniit 

had occurred in the tube or butt magazine where the ptiinlJi 
pressed On the delnnaling caps. 

It was not until 1883 that a committee was appointtd to 
examine the 'derirabilily or otherwiae of inuroducing a maga¬ 
zine rifle for naval or ntilitary service'. Trials were not made 
until August 1885 and a decision was held over until February 
tSSy when the Lee-Burton rifle and the improved Lee rifle 
came to be tested. This time the latter was accepted and in the 
late summer uf the next year 350 rifles of the netv pattern were 
issued to troops for trial purpoMs. It was approved, and shown 
in the 9J Stnolt Amu published tn 1888, but mean¬ 

while othex European nations had adopted the Ixjx-magazine: 
Austria in 18B6 had one holding five cartridges added to the 
Msnnlichcr rifle; Italy in 1887 and Holland in 18BB liad con¬ 
verted their single-shot rifles to Ibur-shot magazine types. 

The Mark U of the Ijee-Mclfoid came out in December 
189J and had a magazine wtdi eight cartridges, lu 1895 the 
rifling was improved by the Koyai Small Arms Factory at 
Enfield and was adopted instead of that of Metford, the new 
rifle becoming known us the Lee-Etxficld. In igx>2 n shortened 
version was produced, known as ihc Short Lcc-Enlicld, and this 
was tile weapon in use up to and after the First World War. 

Another aid to rapid fire was the clip, It hud a much wider 
use oti the Continent thiiii at home. For speial it was found 
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izonveniem lo have about five cartridge held in a sieel 
dip. 'rhc$C could be arrajigcd over the body in poucheis made 
for ihc purpose, instead of bdiig JoO$e in a brige pouch or 
mounted single through loops in a bandolier. To load a maga- 
scinCg a clip was placed over the top opening and ihc oarlridges 
pressed into placr^ Ferdiiiand Ritter van MannlJdier of Steyr 
in Austria was responsible for this improvemenL Tlie Oeitifians 
introduced this dip to a aen'icc rifle in iflflfl, when it was offi^ 
dally accepted for the Mannhchcr gun- flie clip left in 
the foreign rifles uiiljJ all shots had been bred and then it 
dropped out. Larger and more rompliealcd clips were iiscd 
bier, espcdally on the automatic weapons. 

To invent ii weapon that discharged alJ its ammunition 
autonnatically was the aim of certain invctiloirs. This meant 
that instead of the tidier doing moat of the work for tlie 
firearm, the firearm w.is to be dtaigned so that once the soldier 
pressed the trigger, the cartridges would fire themselves ujitil 
all were expended. There arc still debates on the deainibility 
of this type of action, some pimple holding that it encourages 
a w'astc of valuable atnmunition wltliout achieving a result. 
Others hold to the opinion that a single ahned shot has jnuch 
more value. 

The first stage, to being 5cmi-auiomatic, came fairly easy. 
This meant extracting the used shot and making the next one 
ready. The bolt-action had produced this result, but it was 
manual and not produced by the wcajjon* It may be that 
something of this sort had been invented in siccording 

to the deseriptioii given to ns, but ii is difBcuit tn sa.y. It was 
nearly anotlicr 200 yeat^ laicr belbre E. Undiier devised a 
means by wlilch a piston placed below the gnn-barrel w'as 
forced by gases to raise a breech-block* There were alw'ays 
more gasts created flrom an explosion than were necessary to 
drive the bullet forward* The pnoblcm was to use them to ad¬ 
vantage rather than let them be spent in thi' recoil wiiich did 
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nothing niort than tire or damage the holder. Undiicr'smethorl 
achieved only part of the itoughi-uficr rcsuli, for the pc reunion 
cap had to be fired separately. 

Rcgulus PUott in iflGa carried the movemcol a stage fanhrr 
by using the recoil tn roek the hammer. This encouraged many 
otheni, but they did nut achieve complete succe». One. who 
was Tasdnated by ibc use of escaping gases w>as Hiram S. 
Maxim, who aUhuugh fa«lOii.s for his machine* or Maxim- 
guns began his experiments tvith rifles. ITie first patent ^at 
he look out, in 1883, was to employ the 'blowhark* principle 
10 bad .ind a spring action to close the hrt’rch, using this 
method in eomblnaiion with a revolving magazine. Ihc next 
year he waa working on a rifle with a locking actiun, but after 
this he wen t on to work witli machine-guns of which the story 
can be read in the proper diapter. 

Twn Englishmen, Paulson and Needham, tried unsucce«- 
fully to convert the Martim-Ilenry into an automatic rifle. 
Then both H, A. Sdilund and W. Arthur developed a Inng- 
rccoil brcech-lypc of automatic rifle and look out British 
paleiils in 1885. These arc many types wliich cannot be dealt 
with In this mirvcy, but the seini-aulonuiUc principle w'as well 
established by the end of the nineteenth century. That Ls to 
say, in pulling the trigger a shot was fired and the next mic 
made ready. It needed another pull of the trifficr to fire die 
next shot. Fully-aulomatic meant that by holding the trigger, 
shot after shot would fire of its own accord. It is s.rid that die 
Winchester Arms Company was the first to produce a popular 
automatic rifle, in 1903. The Winchester repeater was famous 
from early days, when it was developed on a rneeliauism 
designed in 1849 by Messrs- Jennings and Hart, but die new 
weapon, a .22 rifle, was worked on the blow-back priudple. 
‘Ibc automatic weapon was unpopular before the^ 1939-45 
war. 1 1 was too wasteful according to some, but the Nseds used 
ji extetirively and the M.P. ^or hlachtnc Pistol) and the 
Machine Carbine were acrepled as successful weapons. 


VI 

CARBINES 

ciich typfl nf soldier had a diftcrent job to dn on ihc 
battlrficid, *o the necessity arose for diffirenl weapfini. 
A ^The lai^r gun or harquebuSt useful for (he iidiiiilr^'- 
tnau, was a most difTicull weapoii lO handle on tioneback. 
lu length presen It'd mutli trouble for the honicman wlio Ire- 
quently had the need for two free hands—nne for holding (he 
weapon and ihe other for firing it, to say nothing of llie control 
of the hotse- 

But efforts wrre being made to equip the horseman with a 
satbfactory weapon. Early crude arms included such devices 
OS a rest built on to the pommel of the saddle, or u ring oa the 
breastplate of the rider to hold the tail of the handgun so that 
it might not escape his grasp. By t53** “ standard weapon 
had developed—a medium-sized firearm known as a peinonel 
or poitiinal. It was a species of harquebus, somewhat shorter 
than a musket but of greater calibre. It was carri^ on a belt 
over the shoulder so iliat it could hang freely during a gallop 
or trot. When halted to fire, the rider brought the pelmnd 
around to the front and placed it on his chest or poitriat— 
hence the origin of the name. 

According to an aiideni French work, the petronels were 
the inventions of ‘tlie Bandolif ta of the Pyrenean niountaina’ 
and they were to be made with a *vnry strong and quick wheel 
—thus showing that Uie matchlock was deemed too difficult 
to use on horseback and that the wheel-lock was preferred. ^ 

An Order in Council called upon Lancashire in Tsfld ‘to 
see the said county Furnished wiiH Petronells’ because ‘Fnraine 
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Forces sire made rc^ddic in siindury pliiccs, to invaiic this 
rpalme'. Hie pclroncl was not mnudered a Britisli weapon, 
and an old play refers to it as a ‘French pcirotier on an occa¬ 
sion when one was mistaken for a dag. The pclroncls'were the 
ancestors of the carbine and a close connexion for birthplaces 
might be claimed for both ty-pcs. 

Another horseman’s weapon which came into use for a short 
period was the dragon. Tliis term has been mentioned earlier 
as a tiame for the jaws wlticli hold the matcli, but now it wm 
applied to a particular style of weapon. Markham’s Soulditr J 
Amdfiue of 1643 says that ‘These dragons arc short pceccs of 
sixteen inches the barell and full miLsqucl bore with firelocks cie 
snaphaunees’. The dilitictioii of die dragon at this penod was 
‘an iron work to be carried on a belt of Jeatherj whirJi Is 
buckled over llic right shoulder and under the left arm; having 
a tunicU [iwivel] of iron with a ring through it which the 
piece runneth up and downc’. This was the sling which held 
the Jircarm and left the mounted infantryman (or dragoon as 
he was later called—after the weapon) with both hands free. 

Among instructions to the troops due to muster in Surrey 
ill James the Finn’s reign is the following information. ‘ The 
Armcs of a hargobuxlcr or Dragon which hath succeeded in the 
place of light honemcn 1 . . are a good H.irgohus or Dragon’ 
—fitted with the ironwork and belt mentioned above. 

But dragons soon passed out of use and (he carbLic became 
the popular cavalry weapon. Here again U a name for which 
contUcting origins arc suggested. There were Spanish light 
cavalry men possibly of Moorish origin who were mcniioiied 
as ’wild carabineers' and were armed with c&fttbinti and 
pistols. These men were later iniroduced in the French Army 
as skinnishrrs and one French authority says that tlie carbine is 
a rifled gun derived from the French word cambintf, verb to 
rifle, as of a gun-barrcL But there seems littJc doubt that the 
carabineers were natned after the firearms and that we rmist 
go back fartlier to the Arabic word caiib wliieli means a 
weapon, no doubt from a shorter version of the musket which 
may have been used by the Moorish horsemen on the I berian 
peninsula. 

The cost of a carbine in tdgi according to the list of dmtges 
to be made by urmourers was one pound. The 'carabine' was 

1^6 


CARBINES 


In havi: u snapliiiunce lock, n belt, swivel and Hi^k comp!ftr. 
N« malcliJock or wheti-locii carbine L% quoted in these lUts, 
The size of a carbine was to be between that of a musket and 
u pislul. 

A later French word of 1678 tells us that there were twn types 
of carbine, ‘one ordinary, die other extraordinary'. The liret 
type was described praclically as a musket, differing only in 
the length and the bore of the barrel- But the iiecuiid was a 
different affair, with a tliicker battel and 'myc'd and LhanneJed 
from the breech to the Jmuz^le^ The first was lairly common 
but the rifled earbine was in short supply. In trance the 
wheehlock was the method chosen for igtulion, though Eng¬ 
land favoured tlie flintlock. Carbims were in use in Charles 
(he Pirn’s reign, but apparently they were of the common 
variety and Captain Cmso's work on cavalry Grom about i6jo 
mentions only that the carbine was the same length 3* ihc har¬ 
quebus, willi a different bore taking twenty-four hullcts 10 tlie 
pound iiistciid of the seventeen as commonly used. 

At the Kestoration of King Qutrles the Second all the troops 
of Life Guards had carbines. These could hardly Jjuve been 
rilled carbines, as at a slightly later date thr Mounted Body 
Guard of the King of France had bui eight rilled carbines m 
each troop. Regiments of horee raised in England were also 
given carbines and one suidi body raised in 1685 were known as 
the Carabineers, by whidi tide they arc still known today 
altliough in the Royal Armoured Corps. 

A letter written in iGfiC by Sir "VV, Temple noted that the 
Hungarian merccnariia Ite saw* in Germany Jiad had screwed 
guns hanging from tlidr backs, These shot a bullet ‘the bigness 
of a large pe;i’ np to the range of »oo yards into a target no 
wider than a crown piece. 

The Duke of Albemarle’s Printed Obitrvatim, published in 
1671 after bis deatli, advocated for a horseman ‘a carbine, or 
a musquet barrrl of the length of a carbine barrel, well stocked, 
with a snaphaunec, tlie which 1 hold to be much belter than a 
carbine for service'. Thb preference for a Carbine fitted with a 
flintlock shows that abroad the whcd-lock was normally used 
with a carbine, A rcgulatltm of 1680 ruled that the carbine 
banrU were to be of the same lenglli as those of a fusil, 3 feet 
^ inches. It would appear that the eontiitcnlal carbines were 
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different from ihr. ojitfs because I hey were t ailed k 

ramn hm/f which muatit that they were isrnken' ur could 
COiffte inlo two picce:^ to go into the holster or even kmd. 

The rnsi Dfesubincs issued to English Regimen is of Uome 
in 170^ waa -26 shiRijigs which siiggrjit^ Uiai Uicy were 

not of the expensive rifled kind. In a lisi of the weapons in the 
Qrttat Store Room of Fort William Henr)^ were '1B9 hrclocks 
nr carbmts for Dragoons'; which still acems 10 Indicnic that 
rifled ones were rxoi in stor*\ for such valuable pieces wnulri 
noi have been grouped with the cumnion material* 

'Hie cavalry in the Briiish Army seems to have betm given 
almost any weapon that could be passed on without too niutzh 
protest, including cut-ilown infantty patiemSi In 177^1 ii was 
suggested, as new carbines were 10 be made, that they stioyld 
be of one paitrm as several types had been in use. A further 
appeal was made, this time for a rifled barrnl carbine *as tlicy 
apprehend it may bt; well worth considering if rifled barrels 
for the light Dragoons will no: be essentially useful for Jlis 
Majesty’s service'. "Ihe I}iiCtpi!/t€ ^ Li^hi H&fst published 
in jyyfi mculiojis that the Light Dragoons eunied a carbine 
3 fert 5 inches long in the barreL 

In 1786 six diflbfeni types of carbines were sent to five l.lght 
DragfKjn Regiments for experimental purposes. There were 
three Icngtlis of barrels^ a feet 4 inches; a feel C| inches, and 
3 feel I incli* Rifled versions were sent as well as smooth-borc 
onrs. After due dmc» the various commanding officers made 
ihcir reports w hich w'ene by nn means unanimoU$P Three pre- 
ferred the shortest barrel, one the medium si?e and ihc last 
ilie long barreh As to riflings four of them expressed their 
preference but the 01 her thought that the smooth-bore tvould 
be easiest to keep clean» After due deliberation the Board of 
General Officers published their comments which gave 
preference to the shortest rilled barrel (yiz. of the length of 
2 feet 4 inches)* as the best adapted for the service, and in 1788 
these were issued to regimenta dieu being converted to Dragoon 
Guards. 

But the pattern of carbines approved m an order of June 
1796 appears to have reverted again to the smooth-berr^ These 
were to have a barrel 06 inches long and were issued to both 
hca\y and light cavalry* Until new carbines could be made the 

jtzS 




old Divipi'Oii firelock was to he rut down and used with n tj- 
inch bayonet. 

The carbine in use at the be^iumng ot the ninetrrntJi ecu- 
Tury had a 31 -inch barrel with a curved bar to taJic a iilJding 
ring by which it waa uttuehed to the carbine beh^ Early In t8o6 
the Enard of Orduaitcc found that the pattern in use^ the 
Elliot^ w'ds 'dcfideut' and made no further ishuc. It appears 
that its ramrod fell out and So, late in iSoGj tlie Fiiget carbine 
wHJi introduced. In the Peninsular Warp tlic Hus^ars fbuml 
murli need of tlietr carbines. The Paget LigLit Cavalry' carbine 



—Early nJneteeiUh’tcntury urtdne. 


waji most pupuiar. The ramrod difficulty was overcome by a 
swivel, llic I cnth Ilussans in iBu^ had a carbine with a pistol- 
grip which they changed in iSt>6 for a new pattern^ possibly 
tlic Paget. Despite the popularity rifled carbmes were not 
ia^ued generally to the army. The Eighth Light Dragoons in 
India in iBnt had only 82 rifles out of 608 carbliieSp aU but the 
rifles having been issued in 1806 to anodicr regiment; so we 
sec how long the old material was kept in use. 

llie next pattern issued in tlie Lwcudes was only 15 indict 
long in the barrel andj though equipped with a bark-aight, it 
was a weapon of little v^alue. Once again in 1826 a plea went 
out for swivels to be tiftcd on carbiitcs^ SO it loolcs aa though the 
old patterns had disappirarcd- In 1B34 there were three sizes of 
carbines in use in the British Army. The Housishold Cavalry 
had theirs with a barrel of 26 inches, heavy cavalry had 28 
inches and the Light Cavalry had only rfi inch barrels. It will 
be seen that inventors and gunsmiths had little opportunity to 
show Uieir virtues in tills particular fieldj but their moment 
was coating. 

Even the introduction of the percussion lock brought li t lie 
change* but for ibc first lime the service carbine was given a 
folding back-right. The old smooth-bore flintlock carbine was 
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convcrwd to a percussion lock Li 1840 imd became known ai 
ihc ‘Victoria*. Tiiis Victoria carbine was in us« as a muaslC' 
loader for the next seventeen years, 

llctween 185G and 1863 scxcraJ breech-loading ^rbuna were 
inirodtjced catperimeniaJly in the British cavalry. Two ol i^c 
were English typ«-the Terry and the W«acy*Rtchards. The 
Terry rifle operated by means of a lever at the broceh end o 
the barrel and fired by means of an exterior percussion cap. 
The Wiatley-Richard had a breech-block hinged to rise ver^- 
cally by means of a long ‘tail*, and it fired by means of the 
percunuon lock. When the Snider replaced this weapon m tiie 
regular cavalry it wus given to yeomanry rcgiintmts. Odier 
patterns tried expcriincnially, mcluding the American Sh^ 
carbine, were taken into the British Army for a short time but 

all were declared obsolete in 1868. 

in December iflfit a mtizzle-loading carbine of five grooves 
was introduced for the East Indian Govemmentj^and this wW 
chosen to be converted on tiic Snider principle m 1867. Ihe 

barrel was now s feet long. , 

The Martini-Henry was also produced as a seven-grooved 
carbine and in 1877 replaced the Snider which in its turn was 
relegated to Volunteer, Yeomanry and the Royal Iri^ con¬ 
stabulary. Ihe Manini-Mclford cavalry carbine which ap¬ 
peared in 1893 was converted from tlic Martim-Hcnry, The 
Magazine Ue-Metford of 1894 ^ad seven grooves and was a 
.303 bore. The development of this and similar types are given 
in die chapter on rifles; they varied from their parent in length 
rather than any radical change of feature. 


VII 

PISTOLS AND REVOLVERS 

1. SINGLE SHOT 

W E do noi know the origiii of the piatoL Sir James 
Turner, wridug in hia Pottos Armoi:a of 1683 says 
that CamiUD Vitclli invented it in Pistoia^ when 
Henry fhr Eighth reigned in England. Pmofof this k not strong 
jLllhough wr know the pktn) was daiined to be in common me 
in Germany by 

Napoleon llic Third in his monumcdLil work ou artillery &aya 
the name was derived from the calibre. He quotes a slxtcenlli- 
century account which telLi of baUa as small as a pistole — ^ 
small piece of mancy. It must he pointed out that aJ though the 
diameter of the coin remained die same, the talibre of the 
pistol varied. Support for the coin Llieory can be given by 
anodier example. The Gertnons had a smalJ pocket pistol 
known as die tercerole, and (here was also a small Italian coin 
known as a Lenarolo which bad a diameter just under half 
an inch. The coiuddence is mterestmg. Unfortunately the gold 
pistole is known to be an inch or more across, mthcr a larigc 
bore for a pistol as a weapon, Francis Grose, the Englijih anii- 
quadan, is frank in his staiement. He says of pistols that he 
knew not the inventor; 'it is the workmen themselves who 
have improved upon these arms and rendered them more 
simple'. 

Some writers have suggested that the 50U liumbaids of a 
palm's length made for Peruggio in 1346 were pktuk; but It h 
likely that ihey were hand cannon attached to long staves. The 
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distinction of a pistol would appear W be that it U a weapon 
which can b< held in one hand for firing. 

Tlic iirst pistols nr dags were no more than small barque- 
busses and fired by the same method— the whccl-lock, AlUiough 
there is an early cj«;cptioO, it was Ute invennun of ihr whec - 
lock action which brought about tlic iniroduction of the pistol. 

A long weapon wiis difficult to fire on horseback, an so a 
was the match-lock apparatus; tlius the invention of a system 
which could be operated by one hand was the answer to many 
problems. Tlic German RtHtrs adopted the new weajpon with 
enthusiasm and usually preferred to have two at theu saddle¬ 
bow. These cavoliymen liked ihcir pislola 10 have a large 
or pommel at the butt, so Uiat when the pistol had fi"^ 
could be reversed and used for clubbing the 
brings forward another poflaible origin of the term, rhc pistola 
in early lime, and indeed much later as well, were hung on i le 
pommel of the saddle which was also known as a pu/<i«e. 

T*he Germ .ms have claimed that they had a ilind^k pistol 
which dates back to 1433, but this seems doubtful wcause 
that method of firing was bom later. There may be some con¬ 
fusion with the weapons carried at the Siege ol Bonifacio m 
Corsica in T,pJO. Here ihc cavalry- had a short iron tube ending 
ill a ring of imn. ITiis was said to have b«:cu covered with 
leather and suspended from the saddle. No doubt attempt* hud 
been made lo find a w'capcin for liorsemcn hut ibis docs not 
seem to he very much like a pistol. 

r.arly pistols were not short by modem standards, for one 
ancient writer, D*Avila, says that they were two palms in 
length—any tiling up to righlceti inches. 1544 is Stated to be 
the date of introduction of pistols into England for the cavalry 
but there is abo a statute of Henry the Eightli which said that 
no firearm should be less than 1 yard in over-all length, butt 
included. This would appear to eliminate pistols but for the 
fact that we do know they were in use in Henry's reign—sueb 
a prugressive monarch was not likely to neglect an opportunity 
to try anything new. In fact this particular use of pistols was 
in a novel and cunning way of which there are no examples 
c;bu:wherc^ 

152a h to be the date of maouraLture aj^id a« early as 

1542 the Tower of London inventories noted targets of steel 
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wmbincd with ‘little gouncs' or pwtola. Up to sixly-si* of thrte 
imusual hems iire. rerorded as being preserved al later dat« 
and imc, dated 38 early as 1520, appeared m a Londoo sale 
roont. As ooly ten of the originals still remain at the lower 
ihc one offered for sale may have been one of the ongim^ 
In any case, ii ia qaLtc wonderful to have so many pnaerved. 
and not lost to posterity. The fust striking feature that comes 
to otir notice on examining one of them b that the putol 
which goes tiirough the centre of the shield is huaMMdtitg- 
A separate niclal lobe or diamber holds tlie charge. When it 
is pushed in llie barml, a ‘U^shaped hinged pmcc of tnetal 
comes down and secures it in place. C. Qoulkc^ X ^tcr o t e 
Amitiurits. also cbimttd that these were the only existing 
examples of ancient matchlock pistols. The circular wooden 
shields arc about eighteen inches in diamewr and arc painted 
red, brmvn and black or red, black and yellow. Them is a 
small grille in the upper part of die shield ao that the nrer can 
observe his target with safety. One of these shields is wit 
a covering of ten plates of facetted steel. This is possibly Ibc 
one which was shown to a Gennan tnsitnr in i6o6 when he 
was told that it was 'covepcd with glittering stones bo aa to 
daasle the enemy with the sun'. These giin-sliields were un-* 
doubte^y a gallant essay but played no part In the gencml 
development of the pistol, whidi continued lo progre« rapi^y 
on the Continent at the hands of many gunsmiths, who m fact 
came to supply England widi the new types. 

One of tiiese was known as the dag or dagge. The haque 
or hagbutt had a smaller vemon known as die dcmi*bag. One 
wondem if demi-hag may not have been contracted into dag. 
This weapon was a wheel-lock firearm wliich had a bull 
practically in a half-drcle. An account of goods delivered from 
Flanders in 1553 included iB.OOO dags valued at i6s. 8d. each 

_a vast quantity at a very cheap rate, if tiicy are the normal 

firearm. Usually the dag was a superior weapon used by noble¬ 
men and one of whieli diey were proud, as may be seen from 
the portraits of Robert Dudley, Earl of Essex and Leicester 
painted by Zucchcro. 

A Tower invTmory of 157O noted that 500 pistols were m 
store, but the Privy Council had to icU die ciliaens of Norwich 
six years later to furuisli their light horsemen with cases of 

*34 


Sl^■OLE SHOT 


pJ-Hiuls, 'llicsc Tower inventories mcniluit unusuuJ viuiation.i 
such as a 'dajfige M'ilh two pecro in one atOilie*. 'Ihcrc is also 
a 'while lacke wtib Her lock’, TIil- tack was a pistol with a piece 
ofmelal on the side to act as a litxik to go into a belt. Then there 
were eleven 'tackes after the rasliioii of a dagge^ with firrlocfecs 
and double locfces a pcce’. niese double locks seem to sug^t 
that the flintlock was being used in cotijutictton with the pyrites 
or wheel-lock, 

The flintlock was no doubt coming into use in this Jidd Ibr 
there is an account lu 1588 of money paid by the Chiuuberlain 
of Norwich to Henry Radoc, a gunsmith, for ‘making one of 
the old pis tolls witli a suapphaunce and a new stock for it*. 
The trouble of llic whcd-lock’s weak spring has been mentioned 
elsewhere and the advantage of a strong spring and the surely 
of the flintlock soon led 10 its adoption in England. It was in 
the reign of Elkabelh that the second piniol was given to caval¬ 
rymen in the place of ibc esoc or sword. 

A breath of things tO come appears in a contemporary work 
of 1594—T/tf Jfitvf Ikust by Sir Hugh Plat, when he tells of 
^ riOerd pkLul. 

The firal stage of development after tlie pyrites lock was the 
Spanisli Of Mjquelct (Migudet) lock in which flint was used. 
The mechanism was conspicuous on the outside of the weapon. 
A strong maiuspring caused a hammer liolding the flint to 
descend un a pivoted pan-cover, Tlic face of the pan-cover 
was serrated witlt grooves to make a good sparking surface. 
The Miquctel took its name from the Spanish or Portuguese 
inaraudcrs who used it. 

The lock is sometimes refciTcd lu as the demi-batlcry lock 
and its invention is credited to SLnon Macuart in about 1560. 
Among Uie Augsburg gun makers is the family of Markwordt 
and two members of this family were invited to Madrid in 
1530 by the Emperor Ciharlcs the Fifth, The elder was the father 
Simon. Tlic other, the son, also Simon—cl Hijo—who became 
Suniamcd Macuarte, is the one who may have produced the 
new idea. The Miquelet continued in use for many year? bur 
had only a local appeal. 

The snaphaunce differed by having its mechanism placed 
inside the woodwork for prutcction, and is timed back to the 
same period. The distinction mode in modem limes between 
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the snaphaunce and the flintlock is that the pan-cover and 
striking surface were separate in the former but combined m the 
latter. Actually the term snaphaunce in the seventeenth century 

was appUed indiscriminately to all steel and flint locks 

Pistols achieved a notoriety in the rei^ of James the hirst, 
when the country roads were overrun with robbers arid pa 
who apart from using guns, bows and arrows, usuaUy had 
pistols. One wonders what kind of pistol might have been so 
cheap for such a rabble to use; possibly some version ot a 

flintlock. , . c 

The list of charges for Armourers which appeared in 1031 
has the prices for firelock pistols with a key (which must rnean 
a wheel-lock) as £3 P^r pair and for horsemen s pistols 
furnished with snaphaunces, a pair, each vnth fitUngs. 
In 1637 it was stipulated that pistols were not to have barrels 
under 14 inches in length. 

The pistol, although favoured by gentlemen as a personal 
protection weapon, was also used by ordinary cayalryrnen as a 
shock weapon. In 163a Captain Cruso published a httle work 
full of illustrations showing how cuirassiers dnlled with the 
pistol. This writer demanded two cases with good nreiock 
pistols hanging at the saddle, and urged that they should have 
barrels of 18 inches with a bore which would take twenty 
bullets to the pound. The harquebusier also had a pistol 
as is quaintly recorded—‘his purse and his mouth for his 

bullets*, ,1 * j 

The pistol although a common weapon abroad remained a 

gentleman’s weapon in England. During the Civil War noble¬ 
men were so proud to possess one that they were painted m 
their portraits holding a wheel-lock pistol in one hand with the 
spanner or key for winding in the other. It was Robert Ward, 
writer of the Animadversions of Warre in 1639, directed to 
officers of the London Trained Bands, who gave the informa¬ 
tion that the firing of *our English PistoUs’ differed from the 
firelocke Pistol!* in having a back-lock or dog-lock, which 
a safety catch to keep the cock back without going off acci¬ 
dentally. But the wheel-lock pistol in England was becoming 
obsolescent* 

Rifling was again considered, and a patent of June 1035 
specified rifling, cutting out, and screwing of barrels. A screw- 
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barrelled pistol made by E* Nicholson of London and said to 
date from about 1650 was made with eight grooves in its foot- 
long cannon barreL This would have given a high degree of 
accuracy for those days. An extra rehnement was a swivel 
attachment by which the barrel when unscrewed was stiU 
attached to the butt, an unusual asset for a horseman but very 
similar to the carbines ^3 canon brish popular in France a 
little later. There was little need for rifling in a pistol which 
was mainly used for close fighting. The advantage of a screwed 
barrel lay in breech-loading. 

These pistols with a cannon-shaped barrel were in use in 
Charles the First’s reign. When the barrel was unscrewed, a 
stout breech-piece was left which could be loaded with powder 
and shot. To screw the barrel on tightly, slots were placed in 
it so that a ‘key’ could be used. One advantage of this system 
of breech-loading was that the ball could be made slightly 
larger than the bore, so that when it was fired it made greater 
compression from the rapidly expanding gases and thus 
achieved a greater force. The pistol left behind after Naseby 
by King Charles at Winslow Hall in Leicestershire is of this 
pattern. 

Unfortunately the term ^screwed barrels’ has led to confu¬ 
sion as to whether the screwing refers to the place where the 
barrel joins the breech by means of a screwed thread, or to the 
rifling made by means of a ‘screwing’ process. These breech- 
loading pistols with brass cannon-shaped barrels were popular 
up to the reign of Queen Anne, and although some had rifling 
most of them were smooth-bores. There was no necessity for 
rifled barrels to be used in hand-to-hand fighting and^ in fact 
there was little room for such refinements in some pistols of 
this type which had barrels only a couple of inches long. These 
little ones were pocket-pistols to be used as personal protection 
against highwaymen and robbers. 

Another kind, called ‘waste or Girdle’ pistols w-ere of medium 
length. These had a prong added to the butt which prevented 
the pistol from falling through the waistbelt. They were made 
in various styles and were popular with sea-going folk, for 
pirates as well as peaceful sea-captains. The brass cannon 
barrel was preferred because it did not rust in the sea air. The 
blunderbuss or wide mouthed types were also popular at sea 
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because of the weight of shot which could be packed into these 
weapons. Long range of shot was less important than the 
greatest effect of spreading shot into a body of men. 

The Lsndm GazeUe of !!ist/24th January 1677/8 adverbsed 
for a lost ‘case of screwed barrel pistols’ and when Sir George 
Lockard was murdered in 1689, the murderer was said to have 
used a ‘pocket rifald pistol’. There can be no doubt ^ to what 
types are meant in these contemporary notes, and it may be 
that the confusion arose only in modern writings. ^ 

A patent was granted to the Marquis of Worcester m ibbi 
for ‘an invencon to make certayne guns or pistolls which m the 
tenthe part of one minute may, with a flask contained to that 
purpose, be recharged—the fourth part of one turn of the barrel 
which remains fixt, fastening it as forceably and effectually 
as a dozen threads of a screw.’ Further details arc not avmlable 
but it has been suggested that the quarter turn of the barre 
exposed a breech opening, into which the powder and b^l 
could be placed. Contemporary weapons that could ht into 
this category have cither a covering sleeve which unscrews or a 
barrel which rotates. It obviously is not the normm screw- 
barrel which was well known but maybe a system of broken 

thread for quick-release. « - 

The length of the barrel in Charles the Second s reign was 
ordered to be no less than 14 inches and Sir Jam« Turner 
writing in 1683 says that it may be 2 feet long. A French 
miUtary work states that the length of military pistol w^ 
2* feet or thereabouts—very long by modem standards and 
for all this length it was expected that the shot ‘would carry 
forty paces more or less’, not much of an achievement. 

In the early eighteenth century, a new type of lock was 
introduced and used in conjunction with the screwed cannon 
barrel. In the past most of the lock was placed on the nght- 
hand side of the pistol and assembled on a single metal plate. 
The new type was the box-lock, with a plate above as well as 
on the left side, making a kind of metal box instead of being 
surrounded partly by wood as in the past. The lock, usually 
made of brass, now had the cock placed on top vdth the flash- 
pan and steel. This too was not a military item, but an over¬ 
coat pocket pbtol used for personal defence. 

Although brass cannon barreb were in use, it was now more 
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usual to have steel and to remove them, for which short in¬ 
ternal grooves were used in conjunction with a fitted key. It is 
these grooves which are sometimes mistaken for rifling, but 
as they often only go half an inch deep they would have little 
practical value. Such English makers as Perry, Archer and 
Barber made these small box-lock pistols, so popular in Queen 
Anne*s reign, 

A variety of all metal pistol was current in Scotland, copied 
later with advantage by other nations. It had not always been 
entirely metal and in fact in 1600 had a wood stock. But it was 



sufficiently a distinctive piece to be sent by James the First 
as a gift of Scottish workmanship to the Infanta of Spain, The 
pommel assumed its tulip-shaped appearance by 1620 and 
then took on the indented kidney silhouette. In 1646 the 
town of Doune in Sdrlingshire was the centre of a flourishing 
craft where these pistols were made by such well-known gun¬ 
smiths as Thomas Cadell and others. By 1650 the wood was 
encased and at the end of the century the all-metal version 
with the rams-hom butt was firmly established. At the start 
of the eighteenth century all-steel flintlocks were part of the 
dress of any well-dressed Scotsman, and in fact in Europe the 
all-steel pistol was called Ecossaise. Even the weU-known but 
mysterious ‘Segallas* make has its place in the Scottish category. 

Being a Scottish favourite, it is no w^onder that when the 
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men of the Black Watch were regimented in 1739 they too 
were issued with the special weapon—made by Bissel, a pistol- 
makcrj said to have flourished in Leith in about 1740-70. 
They were worn on the front of the body, held in place by 
means of a long steel tongue running towards the muzzle, a 
device also used for the pistols of cavalrymen* 

The butt of the Highland pistol finished in two curls known 
as ram’s horns, and between them was a knob which when 
unscrewed revealed a probe for pricking out the touch-hole. 
Another regulation pattern fimshing in a kidney butt was made 
by John Waters of London* Although normally the all-steel 
pistols were made by such gunsmiths as James Mickle, John 
Murdoch of Dounc, Campbell MacNab and others, there 
were some made in brass—for instance, one made by T. Mur¬ 
doch of Leith to be seen in the Farquharson Collection m the 
Victoria and Albert Museum. These privately-produced wea¬ 
pons were usually highly ornamented and made without 
trigger-guards, and the short trigger ended in a large knob. 
The Scottish pistols were ordered to be laid aside at the begin¬ 
ning of the American Revolution as they were considered 

unsuitable for bush-fighting, ^ 

While the Army strove to produce a standard pistol and 
bullet, the Navy were content to use almost anything from the 
most delicate complication purchased privately by an officer 
down to the most crude affair taken in prize combat. Accuracy 
of aim was less a necessity than surety of firing and if a large¬ 
sized charge could be taken, then so much the better; while 
brass or gunmetal barrels were sought for their non-ferrous 
qualities and safety in sea-air. The normal pistol developed 
slowly. The simple flintlock pistol, like its big sister the *Brown 
Bess’, remained in general use well into the nineteenth century, 
despite the attempts at improvements and invention through¬ 
out the world* Even the refinement for preventing the loss of 
the ramrod when loading on horseback was not found until, 
it is said, Ezekiel Baker produced a swivel which was taken 
into general use. But attempts had been made at improvement, 
most important among them being the search for repeating or 
muIli-barreUed weapons. 
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Just as the cannon and musket developed more than one 
barrel to increase fire powerj so at various times the principle 
was applied to pistols. Double-barrelled pistols were said to 
have been invented in Munich in I 543 j double deterUe 
pistols exist having parallel barrels and two sets of locks and 
triggers. The double-barrelled pistols of the early seventeenth 
century were made on the same lines as certain larger guns, 
that is to say, with two barrels each of which had a separate 
pan, but revolving on a central point, to be fired by a single 
lock. 

One other line of research should first be mentioned— the 
attempt to put more than one bullet in the same barrel. This 
may seem a most dangerous practice but it was in popular 
use at the beginning of the seventeenth century. Two charges 
and two shots were loaded into the one barrel, and spaced so 
as to fire by means of two flint or wheel-locks. The foremost 
lock had to be fired first, and then the second, to complete a 
somewhat risky business. Apart from man-made error of chtMs- 
ing the wrong trigger first, double-loading involved a nsk mat 
burning gases from the first shot might set off the second, or 
all that, the idea persisted and even percussion pistols on the 
same plan are known as late as the middle of the nineteenth 
century, when the Lindsay pistol was made. This had two 
hammers at the breech-end but a single trigger. The first puli 
discharged the first shot, and the next puU the second shot. 

The earliest multiple single-hand firearm preserved in Eng¬ 
land is said to be the snaphaunce pistol in the Royal Umted 
Services Museum in Whitehall. This contains many features 
which are part of the revolver as we know it today. It has a 
brass cylinder with six chambers, each having a separate flash- 
pan. A brass outer covering protects the cylinder. There is 
even a device for making the cylinder turn automatically when 
the cock is pulled back—an idea later rediscovered by Samuel 
Colt and still used on his Frontier revolver. This weapon weig^ 
over six pounds, is 21^^^ inches long and has a prong at the si e 
for use as a waist-pistol. Other examples of this pattern are 
known but the maker can only be guessed, for his work is not 
signed. 
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In Charles the Second’s reign there were many pistols of the 
revolver typcj and the proceeding of the Royal Society record 
patterns now lost to us. For example in March 1664 we learn 
of an invention shown to Prince Rupert. This was a pistol 
shooting as fast as it could be presented and yet to be stopped 
at pleasure: and wherein the motion of the fire and bullet was 
made to charge the piece with powder and bullet and to prime 
it and to bend the cock’. Unfortunately no further details are 
available and 200 years passed before the idea of using the 
escaping gases to reload was applied again, 

A three-chambered revolver exists marked ‘Gorgo, Londini. 
It is probable that the piece was made in Italy but marked in 
London, to avoid trouble with the London gunsmiths. This 
piece was fitted with a breech-block which had to be rotated 
by hand. All these early revolvers and repeaters were remark¬ 
able for their curiosity rather than for becoming established 
types. They appear to have been of foreign make and only in 
fashion a short time, possibly because of the liability of one 
charge to set off the others. 

By the early eighteen-hundreds a more reliable type had 
been produced. In this the revolving block was brought ready 
for the next charge by the aid of a lever on the side. In the New 
York Metropolitan Museum is such a pistol, said to have 
belonged to Lord Nelson, 

A flintlock revolver was designed in about i8og by an in¬ 
ventor from Boston, Massachusetts, This was Elisha H, Collier, 
and as he could get no financial support in his own country he 
came to England where he took out a patent in 1818, In his 
shop in the Strand he made both revolving pistols and repeat¬ 
ing guns. The Collier revolver had five chambers each of which 
tapered and fitted into shaped barrels. A spring pushed the 
cylinder home to prevent escape of gases. In some of his 
examples an automatic primer charged the pan up to ten 
times, 

A Parisian gunsmith, Lenormand, also produced in 1815 a 
revolving pistol with five barrels, and he made a percussion 
revolver with a double action hammer. One made later by 
Devisme of Paris had seven barrels and yet another, the 
Mariette by means of separate barrels screwed into a multi- 
nippled breech could fire twenty-four shots, 
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Muzzlc 4 oading was still the accepted principle in pistols 
but one sign of a general trend towards the revolver was the 
wide-spread use of the 'pepper-pot* pistol* In a pepper-pot six 
barrels would form one solid mass which revolved on a central 
axis and brought the percussion cap to the striker at the top 
The pull of the trigger raised the striker, made the barrel move 
through 6o degrees, and then permitted the striker to fall on 
the cap* The great weight of the central mass called for a 
saving of weight somewhere and so the barrels were made 
short, less than three inches long in many cases* So this muzzle- 
loading pistol was only of value for shooting at short ranges 
or wide targets. 

At first the nipples and percussion caps radiated from the 
centre of the block, and as each section presented itself at the 
top a hammer or striker fixed to the butt above the trigger 
mechanism rose and fell sharply to detonate the cap. To pre¬ 
vent the caps from falling off, a channel went most of the way 
round the cylindrical block, close enough to do its work 
without impeding the movement. Later the nipples or caps 
were placed horizontally, all pointed towards the firer* This 
called for the old hammer to be turned into an end-striker, a 
piece which developed into the hammer so well known on 
later revolvers. The addition of an extension or lug made it 
possible for the hammer to be cocked by pressure of the thumb* 

There were other attempts to Ughten the central block, and 
one Kuchenreuter of Regensburg in about 1840 produced a 
pistol with a shortened group of chambers to which he added 
only one barrel, placed in front of the uppermost chamber* 
A result was achieved, very similar to the Charles the First 
gun already mentioned above. The front barrel was connected 
to the butt by an %*-shaped metal piece which went below the 
revolving section* The cylinder was now made with an axis 
held at both ends, instead of a single end as previously. 

By the middle of the centu^, Baker had also produced a 

rifled revolver on similar principles. 

The pepper-pots, as they became obsolete, were often con¬ 
verted to the new plan by having their solid blocks cut down 
and a single barrel added- This makes for confusion in i enti 
fying old converted weapons. 

But before the revolver system claimed the field, other 
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inventors were trying out their ideas. There was Sharp s Pro¬ 
tector pistol of 1859 which had four barrels^ and a single firing 
pin which moved by ratchet on to the next charge after being 
fired. There was the Marston pistol which had three barrels 
one above the otherj fired by a pin which moved from top to 
bottom on the pull of the trigger. Even the early Remington 
pistols had four or five barrels, some turning on a block, A 
striking effort was the Jane Harmonica with ten barrels, this 
pistol brings back thoughts of the medieval orgelgeschiitze. These 
ten barrels were placed side by side and the whole striking 
mechanism moved along to a fresh barrel after the double 
action trigger was fired, Lancaster in England produced a 
pistol with four barrels and in this example the striker moved 

around, . . 

But to return to the true revolver. It is said that Colt was 
still in his teens when as early as 1830 he made a pattern for 
his six-shooter. It was on the ship Cotlo bound for Calcutta 
from Boston that he passed his time whittlmg away in wood a 
pattern for his ideal pistol. Although the ship s captain laughed 
at his result, the new pistol was in production six years later at 
the Patterson, New Jersey, factory of the Patent Firearms 
Manufacturing Company, Colt’s specification of 1835 claimed 
the ratchet movement as a special feature but Twigg, Hunter 
and other makers had produced much earlier, flintlock revol¬ 
vers which turned by hand, on a ratchet. 

The revolver pistol was on the right path of development 
when Samuel Colt took out patents between 1835 and 1847, 
When he came to Pimlico in 1851 to make revolvers, he pro¬ 
gressed little farther than making a few for Indian service. His 
weapons had been popular in the United States but were not 
generally adopted in the British Army, His first model had 
been made for him by a gunsmith of Connecticut, called Anson 
Chase, But because of the proximity of the firing nipples, when 
one was fired the others all followed suit. The inventor soon 
corrected this error and the resulting weapon achieved an 
appearance very similar to the single-action Army type sdll 
made today. Single-action means that when the hammer is 
pulled back by the thumb, the chamber revolves part of the 
way and brings the next bullet up to its place in the barrel. 
The pulling of the trigger was necessary to fire the bullet. In 
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a double action gun, the trigger both fired the shot and set 
the next charge ready- 

Robert Adams, a London gunsmith, was responsible for 
bringing out in England a series of revolvers- He was associated 
with the Dean and Adams -436 pistol which was patented in 
1851 and shown at the Great Exhibition in Hyde Park, Ac¬ 
cording to the Text Book of Small Arms published in 1863 it 
was called a standard weapon. It had one very good feature— 
the addition of a strap above the cylinder which did away 
with the weakness of previous revolvers and produced the first 
solid-frame revolver. It was a mass-produced weapon, like the 
Colt, and thus a rivalry sprang up between the two firms- The 
Small Arms Committee approved the Dean and Adams pistol 
and it was taken up in this country as well as by the East 
India Company for their cavalry. 

Trials at Woolwich just before the outbreak of the Crimean 
War encouraged the Government to order up to 4^5000 Colt 
pistols, but the Adams pistol had its adherents who not only 
used it during the Crimean War but spoke highly in its favour 
afterwards. In 1855 the Beaumont double-action was added 
to the Adams pistol and made it much in demand. Then the 
addition of a hinged hammer gave way to a more powerful one 
and at last in 1856 the British Government officially adopted 
the Adams pistol. Recognition of their rival’s pistol was too 
much for the London factory of Messrs- Colt, and they con¬ 
centrated their efforts afterwards in their American factory, 
leaving to the English firm a clear field. However, the Text 
Book of Small Arms, 1863, notes that both the -436 Adams 
Pistol and the .358 Colt pistol were being used in the Army. 

All these pistols had been muzzle-loading but the breech¬ 
loading revolver was on its way. The American firm of Smith 
and Wesson did much to bring this about. As early as 1851 
they had been making experiments with various types of cart¬ 
ridges including metal ones. One should note that at this period 
pistols and revolvers began to take their separate paths of 
development—the cylinder system of the revolver pistol was 
not satisfactory for a rifle, nor was the bolt action of the rifle 
applicable to the pistol. Snuth and Wesson used an American 
patent of 1855 by Rollin White to bore the chambers right 
through the cylinder and make it possible for breech-loading. 
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A magassine «llLal:h{^d tm Llic biiti and the K^lid thiiue of 
1861 was replaced abouL direc ycar^ later by a tip-up system. 
This meant that by rdcosLug a catch tli,r. barrel and cylinder 
tipped np fowards^ away Jh^m tin: butt and trigger. This tip- 
Up methf>d w\as copied by other Uni ted Slates firms and later 
in England by Weblcy* In England the percuswan-cap rcwlver 
had held the field until JS63 when thi: firm of Tranter of 
Dinziingliiijn looh out a patent for a breech-loader using rijtt- 
fire cartiidgcs^ Smith and Wesson had at first used rim^firc 
cartridges but the introduction of central fire cartridges estab¬ 
lished tlie breech-loader. Tranlcr^s rtrfc^lvcT hc1d:d:c cartridges 
w^hich after use w'cre ejected by hand by means of a lever along 
the barrel which pushed a rod into tlac chamhci^. Moore's 
-30 calibre revolver of iflfijj also took a cartridge which w^as 
Inserted from the front hut detonated by a projecting tip at 
the base. Tninler then brought out liE version of a breech^ 
loading revolver wbich vras on the lines of hri 1863 rim-firCp 
with the addition of a simple rod-ejector, A ccntral-fire cart* 
ridge had been in use with the Snider ritle but was not sati;^- 
lkct{>ry, Xhui whtn ’Oolonr] Boxer brought out his cartridge 
with an all-brass body, the way open Ibr improvcmLiit, 
,fohn Adams-p the brother of the inventor mentioned abovc^ 
patented in October 1867 a breech-loading revolver which was 
adopted DUicialJy by the British Government uuiLcad of tltc 
Beaumont Adams mtu^zlc-loadcr. The new pattern was u solid 
frame pistol with six chambers and had a calibre of .450. After 
the of!idai acceptance of his rcv'olvcrj Adams left ilie London 
Armoury Company and established his ow^n factoryj tiic .’^daitun 
Fateni Small jlrms Company, in the Strand* Otliei^ produced 
dicir version. Wcblcy in t86S brought out tus solid frame 
,450 Royal Irish Cnnstabulary revolver, which was adopted 
in many colonies for iheir polke forces* 

Having discovered methods of putrtng cartridges into a re¬ 
volver and of firing them, the next process to be peifected w^as 
how U} get them out when fired. Rod ejectors w^ere simple but 
not quick, even when made with a lever and rod combined* 
But the break-down or hinged type of revolver gave an oppor¬ 
tunity for a separate plate 10 be added* Galand and Somerville 
of Loudon and Paris produced one of the first European types 
with an extractor in 1878* A lever allnwcd the magarine and 
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barrel lo {jo forw and on a rod, leaviiijgf die empty cases on u 
separate plate. Unfortunately the pistol was not of gaslight 
cOnstrucLtoiL Bui the same idea of a plate or segment of a ptaie 
added to the breakdown revolver worked well* WTien the fore 
part of the revolver was lilted forward, the segrucnt with the 
used shells up and could be easily cleared* The process 
of developing this action look from 1870 till tSgo but once 
achieved it remained in use* 



as-—VVcblcy Mk.%^1 Kn’olvcr. 


The next ofUdally approved revolver for the British .'\rmy 
was die Enfidd .455 made at the Small Anm Factory in about 
187;^ and dcslg utal^ sLraiigely enough, by on Ameriran employee 
called O. Jones. This was replaced in 1893 by the \VebIry^ 
revolver, which was regottlcd in England in the same way os 
the Colt in the tinilcd States. 'Hie lirtn originally made 
musde-loading revolvers and produced many useful varictLo 
like the 45 calibre R.LC* revolver already mentjoued, with in¬ 
teresting names such os the British Bull Dog, and the Metro¬ 
politan Police^ both of 1683^ the Army Express and the Chinese 
fiTav^ revolver. Mark IV which became die standard army 
revolver in 1893 but the Marks number up to VI. All these 
revoiverj have the cylinder which turns when the tr^ger is 
pulled to hre and cock the piece* A variation which appeared 
in about i goo was the Weblcy-Fosbery, a .445 which introduced 
a new^ principle of using the recoU to produce almost a fuUy 
automatic action* 
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Lieutent-Coloncl G, V, Fosbery V.C, used the Webley as 
a basis for his idea which involved diagonal grooving on the 
exterior of the cylinder, which aided the turning. A recoil 
spring brought the barrel back to its proper place at the same 
time as the cartridge was extracted. This pattern was the only 
one on the semi-automatic principle and the later patterns of 
Webleys returned to normal action. 

Although experimental patterns had been made to use the 
gases or the recoil to perform something more than merely 
sending forward the projectile, the first commercially sound 
automatic did not come out until 1893; and this was the Bor- 
chardt. It had a magazine holding eight cartridges and used 
the recoil to push back a bolt which took out the fired round 
and reloaded. It also had an extra stock which could be added 
to turn the pistol into a kind of carbine. The Bergman of 1894 
and the Mauser of 1898 were German steps along the road, 
just as the Browning of 1898 for America and the Clair for 
France showed how the experiments in this field were spreading, 
Weblcy-Fosbery, the British pattern, has been mentioned 
above. 

1900 was a turning point in the development of automatic 
guns, and although the variety of inventions is diverse and 
mainly foreign, the British put their faith in the revolver. This 
was the official weapon of the First World War and chosen 
for the reason that each shot could be controlled to find its 
target, whereas the automatic could discharge wildly and 
expend every shot in a few seconds, missing the target and 
leaving the holder defenceless. 
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EXPERIMENTS 

I . WALL PIECES 

W ALL pieces were a cross between cannon and 
muskets. They were fired from walls, so the firer 
did not have to carry his weapon; and they could 
thus be of unusual length, such as one of lo feet in the Leichten^ 
stein collection. These wall pieces used in defence of buildings 
through embrasures or windows sometimes had hooks added to 
hold the wall and take the recoil. Occasionally, too, they might 
have the semi-mobile task of defending doorways and passages. 
We know of kakenbuchsen in about 1500 which were used on 
tripods. These carriages consisted of a wooden trail or plank 
supported by two front legs. The hook under the firearm which 
originally took the recoil on the wall performed the same task 
on the fore-edge of the plank. Phillip the Second of Spain 
encouraged an increase in size of his troops’ muskets, to such 
an extent that they had to be used on forks or supports and 
only in sieges. 

The cast cannon were now being made so small that it is 
difficult to say when the falconet ended and the musket began. 
The tripod stands of these pieces were made more mobile by 
the addition of two small wheels to the front legs. One serpen¬ 
tine cannon of a mounting of this kind was made in 1614 by 
Zell Blasi, a Swiss. It was also given a breech-loading appara¬ 
tus* The leathern cannon of Switzerland too were used with a 
tripod mounting. 
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A sevf ntf!rnth-r-f^nhjry falccFnrt i:xL'iLs with iLs sLciidcr barrel 
prrrhf'H high nn n twfi-whi:dcil carriage, like normal cajuioii 
buL murh lighter. More unusual h a fljiitlock ^wall piecc^ 
which ha^ a single large wheel placed in fraDL The trail COn- 
sLfts of Lw'D ligJiL 3ha(^ wlilch could be used for a A 

hitkenbiic/ue Of about [650 by Ditrjch Nusbaucr in the Vaduz 
collection has three spidery wooden legs, the front two on small 
wheels and the hind one supporting an ammumiion box^ 
Marshal Sane created a light artillery weapon w'hich he 
called an 'amusette' p which was something between a cannon 
and a blunderbuy. This very long weapon fired a Impound 
lead ball, and was mounted on two wheels but so made that 
a man could pull it by the shafts. This weapon inspinrd a 
piece of artillery which appeared in Dublin in 1761* built on 
the same Lines the amusette; but it was a breech-loader and, 
though drawn by one man, could be carried aeroHa bogs by 
two men in tbe manner of a sedan chair. 


a. CURRIEKS 

Sir John Smith* writing of a Captidn Berwick at die siege of 
Calais in the reign of Queen Mary, stated that *lic doth make 
no distinction bctwiit a currier of warre and a harquebuse\ 
Tliia currier in the past has puzzled writers but there seems 
little doubt that it w^aa a weapou for throwing qtiarreaujt or 
quarrels, those short arrows used at the first invention of fire¬ 
arms. llic currier was probably of the same bore as an arquebus 
but with a longer barrcL 

A bill of 1537 quotes u shiUings for a dozen arrow-heads 
for muskets. Sir Francis Drake sent a note to the Government 
on 30th March [5SS, asking it to Torget not the ^oo musketts 
and al least t,000 arrows\ On Sth April the Privy Council 
ordered for him ^Muskittes 1200^ armwes for the said mu^kittca 
with tomkiru for eacli ]^oqo\ An account by Sir John 
HawkinSp on hb voyage to die South Scai in 1591, mentions 
the interest that die Spatiiartls had for the great quantity of 
short little arrows which were stored on fireships, but that the 
Spaniards did not know how to use them; Tor that they wanted 
the tatnpktngs which arc fust to be driven home before the 
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arrow be put in\ These musket arrows were only used at sea. 
soineUme$ mih combusubk maierial in order to set the enemy's 
rigging on fireK 


3. UNUtSUAt PtSTOLS 

There was an unusual kind nf pistols known as ^dut:k's^foot\ 
ID be used on mobs and crowds^ Officers of law and sea captains 
apparent]y fnund suffieicnl occasinn to need these oddities 
against rnudjicers and nulcni. Each pistol had four nr more 
barrels placed fanwlnc and fired by one pull of tlie trigger. 
The shot would have spread over a wide area. They wen: in 
use In liie early idueteendi eentury with a flizitJoek action and 
must have been awkward w-eapoiM Lu stow away. 

A seven-bar relied f Undock gun waa in traduced in tiic Navy 
after the shock of NeJson^s deallL These carbines were de¬ 
signed to fire all barrels at once and to dirow^ a haU of sliot in 
the direction of the upper parts of enemy ships which liarbaured 
sharpshooiers, to aeWeve the same kind of elfeci as case shot 
nr Khrapneh 

PistoU of the eighteenth century^ w'ere sometimes given a 
small but sharp blade* This tvas hinged under the fore end of 
the bairrl and folded back below. These sw^ord-pbiols were 
made so tliat a pull of the trigger released a spring which threw 
the blade into place. They are sumcllmra called boarding 
pistols butscein to have been marc employed as shtxik ^vrapon?t 
against highvvayinen and root''pads. A patent ^vuit taken out in 
1781 by John Waters for a pistol willi a bayonet. 

A reversal of dm idea was abo known in the .^amc century' 
and a little later, the pistol-sword. An enemy might be faecd 
by a sword point and take die risk. But a small pistol added to 
the h^nd-grip and Uring along die side of the blade was u 
secret and startlblg w'capon. Naval and miUtar)' swonis lod 
these addidonSp but as a private and not regulation issue, 

4. CO^IBINED WEAPONS 

Combination weapons were tried in ail ages. Onr reason 
Kcms to have been to keep an old tried favourite in use at the 
same time as adding a new mvention. Another ivas thaL when 
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one method was exhausted^ a ^second string’ might prove 
effective. The third reason was to possess a shock or secret 
weapon. 

Such a curiosity is the two-handled mace^ named in an 
eighteenth-century survey of the Tower of London as ‘King 
Henry ye 8th Walking Staff’. This cunning weapon has a heavy 
head with several spikes sticking out at right angles^—but also, 
in the same section^ three short guns. This may be the item 
referred to in the Inventory of 1547 as the ‘Great holly water 
sprincle with three gonnes in the topp’. The term ‘holy-water 
sprinkler’ was in use by soldiers from medieval times for other 
weapons which had spiked heads and an imagined resemblance 
to the aspergillum of the Roman Catholic Church. 

Another version had a solid metal head with four chambers 
bored out. The loading was made at the lower part of the head, 
through an aperture revealed by a sliding panel. This example 
dates from the fifteenth century. 

In 1814 Henry Vander Kleft took out a patent for a walking 
stick which was to contain pistol, powder and ball. In 1828 
Isaac Dickson took out a patent for a projectile for a walking 
stick, and a little later another secret weapon was produced— 
a cane with a buck-horn handle, which is preserved in America. 
By unscrewing the brass-covered ferrule the stick is revealed 
as an octagonal steel barrel, A small hammer concealed in the 
handle detonated a percussion cap and fired a charge of buck¬ 
shot. 

The ‘pole-axe’ was an axe of war which seems to have been 
named either from the long pole on which it was fixed or from 
the poll or head which it cracked. Examples are known in 
which the poll-axe has guns let into the butt-end of the shaft 
which is made with a bell-shaped mouth. The simple touch- 
hole in the iron barrel suggests an elementary construction 
which has led the experts to date this weapon from the early 
sixteenth century. Two halberts in the Doge of Venice’s 
Armoury were made with guns in the staves. 

In the seventeenth century each infantry unit had a certain 
number of musketeers and of pikemen. The pike was the 
ancient weapon and it would have been ideal to combine it 
with the firearm. The bayonet was a rudimentary attempt to 
do this. These short knives could be thrust into the muzzles 
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27—Iron hatchet^gun^ early fifteenth century. 

of the muskets after they had been fired, to make short but 
cumbersome spears. The presence of the plug bayonet in the 
muzzle prevented further use of the musket as a firearm and 
so the socket bayonet had to be introduced, which left the 
aperture clear* This should have been the ultimate solution 
but other ideas have been tried. There is in the Royal United 
Services Museum a flintlock musket with a 30-mch barrel 
made by Nicholson. By means of a ring let into the fore end 
of the stock a pike 6 feet 3 inches long could be added. As this 
removable article lay alongside the barrel it did not interfere 
with the firing. The head was made in the form of a small 
spear-head with a cross-bar, and being made detachable could 
no doubt be worn in a scabbard. 

The same museum has another similar weapon, a combined 
lance and carbine. Once again the carbine is placed on the 
lower part of the lance butt, and so arranged as to fire freely. 

An example right on the fringe of this subject is the Organo 
del Diavolo, These were little boxes sent by Carrara, the Tyrant 
of Padua, to the Counts of Breschia. They contained several 
pistols and were so contrived that when the lids were raised 
they fired, killing one of the recipients. Pirates chests were 
also made with the same sort of safeguard to stop prying hands. 


5 . AIR AND OTHER PROPELLENTS 

Although not strictly firearms, airguns are closely allied to 
the art of gunnery. The replacement of the dangerous explosive 
by a safer method had for years occupied the mind of inventors. 
Compressed air seemed to some men to be an answer. The 
Windbuckse invented in 1560 by Outer of Nuremberg opened 
the way to other continental gunsmiths, mainly Germans. In 
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if 1C Daiijsli Arsenal arr air guns and ai/ piltols of 1653 and 
1650^ in whieh llicr Grrmans placed the pumps in ihc butts, 
Altliougli daboruLcly ornamrnted the lack of the iock pre¬ 
sented a barciK^ and cmpdins^ on the stock. 

Other Sy'stcnis of air guns had the air compre^ed into copper 
balls which were put near the place where the bullet wras 10 be 
discharged^ Those in Pari^ Jiavc the air refiervoirs placed both 
below' and above the barrel. The latter prydiiun w'as also used 
for the container of tite gun which belonged to that famous 
hunisman^ John PecL 'I'liis gun was made by Bates of London 
in 177B and could 6rc more than once without being re¬ 
pumped. 

A patent was taken out in 1B40 for an air gun by John 
Shaw, and air guns are w'eil known in this country in modern 
times although forbidden in France. Some regiments in Ausuia 
at the end of the eighteenth century were equipped with air 
gum but the great advances in genuine firearms has left the 
idrgiin as little more than a toy. 

Air was applied to larger artillery “to a 'Dynamite gun^ or^ 
to give it its full title, the ^Zalimki Pneumatic Dyoamitc 
Turpedu-Gun^» Lieutenant Zaiimki of the 5th United States 
Artillery' actually made the triab and modifications of the ori¬ 
ginal idea produced by an American Enginecnng firm. The 
gun tube was 8 inches acro^ and the 145-poijnd sheU was 
pushed into tiic tube througb a spring conlroUed gate, lltc 
motive power eanic from two cylinders of compressed air, the 
upper one connected lo the gun by a flexible tube, 'fhe second 
cylinder was the reserve wJdch fed tire upper, and was itself 
kept under compression by means of a steam pump buried in 
the ground, llie dynamiie shell was feathered like a dart and 
had a 50^poun d burs dug head. The Duke of Cambridge had 
the Army try one out at Milford Haven but it used up nearly all 
its ammunidon before eventually hitung Its mark which was 
demolished with great effect. But the ZalinsH gun and the 
Cray don gun, also designed to throw dymamitCp nc^'er came to 
full fruition. 

A steam gun had been thought of earlier in the century. 
This invention of Jacob Perkins was demonstrated to members 
of the House of Commons in i 0 ai and fired 120 bullets a 
minute. It was described at the lime as a frightful means of 
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destruction. It was said that the Perkins steam gun could 
Vomit forth as many balls as a batta]ion\ Perkins had taken out 
a patent in 1824 for a method of throwing shells and other 
projectiles by the power of compressed steam. His invention 
was exhibited at the Adelaide Gallery near St, Martinis in the 
Fields in 1836. This gallery was devoted to the exhibition of 
mechanical inventions but was a failure in the same way as the 
steam gun which failed to make any mark on the progress of 
war, 

Later, when steam as a power was replaced by electricity, 
an experiment was made with an electric gun, Thomas T. 
Beningfield, a civil engineer from Jersey, conducted trials of 
his electric gun at Woolwich in 1845 before high ranking 
artillery officers. The gun had a barrel which discharged 
bullets or ball | inch across. The machine was on a two¬ 
wheeled carriage and could be drawn by a horse at the rate 
of eight miles an hour. The great asset was that it was said to be 
able to discharge 1,000 balls per minute, a great speed for 
those days. Many people were impressed by its performance, 
including the Duke of Wellington. But the idea was not 
patented and the inventor would not explain his system. He 
wanted money immediately, which was not supplied, and the 
Committee would not submit a report on the gun. Thereafter 
the whole idea seems to have faded away. 
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weapons lim: the instruments of wiir^ it is 
uctiiully iJie anuiiLiuidon which docs dairtiige. llir 
^ -u.improvement of amznunitinn has brought aboul the 
greatest changes in fircamia, und it will be useful to louh 
briefly at this 5ubject4 

The idea of ^ammunition* may summon a more exciting 
meaning than it orj^naJly had. Tin: word was French, ^Gm- 
ffmmtion or k manilhn and its Latin root m no more than 
to provide^ It referred at fli^i to ail KuppU^ts^ but soon 
became restricted in its application* 'i'he subject divides itself 
into three main groups: the propellent, the projecdlc and lastly 
the igniter. 

The inventiun which set oflT the great train of dbeoveries in 
the field of firearms was gunpowder* Derore its ilLicnvcry all 
projee tiles were thrown by mcchaaicai means such us counter¬ 
poise, springs or wound-up cord. But the possibility of chrmlcal 
propulsion opened up fresh avenues of research. Today gun¬ 
powder is merely nnn means of propulsion through expanding 
gases. In its day this comparatively simple compound was 
sufficient for all the immediate needs of firearms. Aa so often, 
its inventor is lost in the slow development of an idea ajid in a 
mass of conflic ting evidence* 

For many ycara «he Chinese had been credited widi die dis¬ 
covery of ^npowder, mainly from the statements uf Jesuit 
missionaries of (he ses'enleenth and eighteenth centuries. These 
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men had great respect for the antiquity of the Chinese but 
little real knowledge. 

Literal translations of the ancient accounts tell us of man¬ 
made thunder and lightning but the use of Greek fire or other 
wildfire would best meet these exaggerated descriptions. If 
gunpowder had been known in China in a.d, 85 as stated in 
Muller’s Treatise of Artillery^ 1780, it is strange that contemporary 
evidence was not more conclusive. There is one Giovanni de 
Plan Carpin, an ambassador to the Great Khan in 1246 during 
the long wars between the Chinese and the Mongols, and al¬ 
though he describes the weapons in detail (he mentions artil¬ 
lery of the ballista and sling type, Greek fire and so forth) he 
makes no mention of anything resembling gunpowder. Other 
travellers, such as Marco Polo, also make no mention of It. 

The Arabs too, are credited with its use long before the 
Europeans, but Colonel Himc in Origins of Artillery traces this 
fable back to a Spanish Librarian of the Escurial, Michael 
Cassil, who in the eighteenth century translated many Eastern 
manuscripts. An account which is now translated as "a great 
machine throwing naphtha balls against a tower’ appeared 
originally as machine which when fire was applied, exploded 
naphtha and balls against a tower’. The use of cannon is im¬ 
plied in the latter, but only wooden artillery slinging fire-balls 
is meant in the original. 

The three basic ingredients had been known and indeed used 
in combination, but it was not until the purification of salt¬ 
petre that the mixture attained the strength necessary to propel 
projectiles. It would appear that gunpowder was not a single 
invention but rather an evolution. The various forms of fcc 
used in warfare were the result of experiments with many 
ingredients in which charcoal and sulphur were fairly con¬ 
stant, It is strange that no mention of saltpetre is traceable 
before the thirteenth century. There exist many recipes of 
Greek and later times but saltpetre is ignored. When it does 
appear it is in a weak compound and not until it improves in 
quality does it have any value. However Roger Bacon gave in 
about the middle of the thirteenth century a method for 
clarifying saltpetre. It is in his Epistolae de Secretis Openbus 
dedicated to William of Auvergne, Bishop of Paris, that he 
describes a process of mixing saltpetre and sulphur together 
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with another material—in order that ^tonitrunm ct corusca- 
tionem (thunder and lightning) might be prcwluced when ig¬ 
nited, But Bacon felt that all this information was not for the 
common man and wrote in a fashion not to be understood by 
the layman. Experts have shown that although the learned 
monks possessed many secrets, now known and used for the 
advancement of science, at that early time it was felt best to 
keep such mighty powers away from the hands of the illiterate 
or those who might use them unwisely. But even these Latin 
cryptograms were discovered and the secrets revealed* 

Stories that gunpowder had been known in very ancient 
times to the Chinese, the Greeks, the Arabs or the Hindus can 
all be discounted by the lack of knowledge of the one important 
ingredient, saltpetre in its purified form. Various ancient 
writers compiled lists of recipes for making artificial fire, and 
it is in such a book that gunpowder was nearly discovered. 
Marcus Graecus gave some thirty-five recipes in his Liber 
Ignium. This must have been a nom-de-plume, for no true 
citizen of Greece ever called himself a Greek, Also many 
editions and additions show that the works extend over a long 
period of time* 

The deductions are that recipes of three different periods 
were translated from the Arabic by a Spaniard but made with 
later additions including saltpetre which do not date firom 
before 1225. It is true that some of the recipes go back to the 
eighth century but only fourteen were suitable for war purposes. 
Of these nine could be applied to fire, one to fireworks and four 
to rockets and Roman candles. These last four which call for 
attention as they all contain the new ingredient saltpetre. Of 
these, two contain the three ingredients of gunpowder—Salt¬ 
petre charcoal and sulphur. The thirty-third recipe is for a 
flying rocket and the thirteenth makes a kind of fire-cracker. 
One part of sulphur, two of charcoal and six of saltpetre 
were to be pounded together on a marble slab. After pulveriz¬ 
ing, the compound was to be placed in a tunica or sausage¬ 
shaped bag. It was to be set off by applying fire to a small hole 
at one end. If one wished to produce a ‘noise’ then the tunica 
was to be made short and fat and only partly filled. The case 
was to be as strong as possible and securely tied at each end 
with an iron wire. If made long and thin, the result was a rocket, 
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There was another cleric* Albcitus MagmiSp u DomiEiiLan 
who became bishop of Rambou in 1260 and gave rormuluc 
In Dc Mirabilibus Mtindi^ Ilis recipe for ^flying fire" h very 
similar to No* 13 of Marcus GroecuS, even io lugrcdiciils and 
the dual use of roclset and cracker. This man died In laSu 
Jong before the alleged invention of Father Schwartz* 

Yet anodier pyrotechnist is Prater Perrarius or Ktibrarlus 
of die diirteenth century* who is said 10 have belonged to oiie 
of the uorLhcni provinces of Spain. In the Bodleian library is 
one of Ills episUoK containing eighty-eight experiments said to 
have been transliiLcd from the Arabic into Ladn. It includes a 
recipe for ^flying fire^ made by taking one part of sulphur* two 
of charcoal of willow or lime-lrcc, and six of sakpetre to be 
ground on marble or purpbyry. The n^j^uU could be put in a 
short and thick case to make diuiitlcr or a long and thin one 
to make a rocket. All these details i±rc very similar to those 
given by Marcus Gtaecus and it is suggirsted that they are by 
die inline person, 

A document from the end ol Edward the Finsrs reign orjusi 
after h;is a recipe with the proporliuns of eight parts of salt- 
pcirc* two parrs of sulphur and one of charcoah but the in¬ 
teresting point is the description *de mix done pulvcris ;is faden- 
dum lit Crake\ The crake is obviously a cmckcr and was used 
as an mstrument of war. With the processed sidtpetre, llir 
mixture was now an cxplodve one, strong enough to propel a.H 
well as make a noise. Who made the next vital step—the appb- 
cadon as a propcdlent? Hir Germans claim Father Schwartic 
and so his claim must be examined* 

For years 11 has been a popular talc that a German niouk, 
Berihold Schwartz at Mentz in 1320* a chemist^ happened to 
mix some saltpetre with sulphur in a mortar; and that when it 
was covered with a stonep it acjcidentaliy caught file and blew 
the Slone a considerable distance. But we know that gun- 
pow^der was well known In the previous Century and one setikH 
the earliest reference to this monk* His very existence aetmix ii> 
depend on a French ducument which stated that the King in 
May 1354. having Itnowlcdgc: of the invention of artillery made 
in Germany by a monk named Berthold Sch^varia, ordered an 
embai|ro on the export of copper from France uniil a derhuon 
coiitd be made about French artillery. SibbaJd Scott states 

160 


fiUN POWDER 


lh-.it this documrnt, from the BibUotlirque Nadonalc in Paii., 
^e.mi a dale Tmin the scvenicenih t:rtitury, KnhJer in Ida 
hnegs^ifR gives a long note on Schtvarta and lliinks that Uic 
aUeged contenipurarjr noUcc is an imcrlion of ilic early six- 
iccnlh cemur> Gatinon-niaUng seems an unusual Iradr for a 
monk, and the fact that copper is to be preserved savours of a 
later pmrnce rather than an early one when iron was the 
popular mclal. 


^ U la hard tO decide who firat made gunpowder, but it was 
made and put to its deadly use. Then there were attempts to 
improve iia quahuB by choosing the best iyt>c of ingredients. 

a tpelrc or nitre is a chemical compound of nitrir acid and 
potash but m andetil times not fully understood. Even as late 
*573 Etter Whitdiome, translaUng fiom ifachiavelii's 
writings, says that ■saltpetre is a mixture of many substances 
gulten with lire and water of dry and duscie ground, «r of the 
llawer that gruweth out of new wallea in sellats, or of that 
ground which is found lose within tombea or desolate cuvta’. 

In some parts of the world, India and Spain for esamph- 
U Js lound in Its natural slate but notmaUy it was cleansed into 
ircc poLish ajid nitnite of poLiish. 

Sulphur coniei ffom volcanic countiies. chiefly from Sicily. 
Charcoal was made from light woods sucli as alder and willow, 
cause they produce a better carbon than the licav'y woods, 
llie ingredients were rougUy broken up and mixed together 
but a thorough gtinding in a powdcrmill was nectssan', taking 
anytlung from one to .six Jwurs work. The resultant' powder 
was viay fine in texture, like a Hour and usually known a$ 
serpentine'. This compound worked well enough with a 
musket or as a piinicr but not SO wdl in cannon, 'nn; finer the 
powder the slower it burnt and the slower the rate of expiuision 
or expltmion. But a wuy to overcome that problem was found. 

A process known as 'coming* was introduced in die fifosmth 
century and made the finely mealed powder form into larger 
grains. The larger the bore of the cannon, so much larger were 
tnade the grains of powder, and in 1398 some powder was made 
the size of a pea. Hiis had to be tonuned softly so that it was 
not damaged, 

'ITicre were Strange ideas of adding strength to the powder but 
modem thought discredits them and believes that the cxploaiie 
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powers we re wcatf n ed* Some of these practices lod ud cd adding 
one ounce of merrury to each pound orbrimstonc^ sprinkling 
the powder ivith wine, inrhiding sal ammoniac or the addition 
of pepperreoms^ 

The ^iioming" of gunjxivvdcr gave some measure of content¬ 
ment to urdllcrymcn for a perimj- The next prciblcm was to 
eliiiiinatc: die great clouds of smoke which mned across a 
batde-licld und which on a stlii day more and more objured 
tJje opponents as time passtxi by. The French in 1756 brought 
out a sniakdcss powder width eozitaiiied no sulphur but con¬ 
sisted of So per ccnl saltpetre and per cent charcoal, .\notiier 
powder known as Cartneris had the addition of 3 per cent 
sulphur, but these were not the final answer. Jn fact the answer 
was not found by juggling the proportions of the three time- 
honoured ingredients. 


2. OTHER PROPELLENTS 

Inventors thought that they had found the answer in using 
fulminates. In 1786 Berthollct, the French chemist who pro¬ 
duced explosives for Napoleon, made a chlorate explosive by 
treating sSK-er to make a fulminate. For once an cxpeiimeni 
was loo snccirsdid. The actien of the explosion wa? exceedingly 
violent. Gun baincLa were not strong enough lo direct the gases 
to die muxzle and blew^ up. Gunpow*dcr Hberates the gases 
slowly; fuinunat-cs act practicalJy instanEaneDusly, The \iolent 
explosion shattered the metal every lime. About 1799 Howard 
produced a mercury fulminate but this had the same devastat¬ 
ing clTcct. In fact all the early ejtperiments with fulminates 
produced die same frustrating experience. An amaxing ex¬ 
panding forci: had been found but it could not be tamed. Con- 
tinuaJ defeat led to dispair and abandonment. It needed the 
vision of Forsytli to conceive iLs luie as a detonator but that is 
dealt with Jn its pruper place. 

A more scicntJiic approach made to the old ingredients. 
tl was realLccd that sulphur and charcoal w^re the combus- 
dblc parts, wliile saltpetre supplied the necessary oxygen to 
make diem burn. If one could find a replacement for salt* 
pet re the iiuxture might bum more rapidly. It will be remem- 
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bcrcd thai ihe puriHcatlon of saltpetre Imiughc it to ifae pitdi 
where it made the ticaaaaTy aireoglli for an explosive, but dial 
k could be improved no more. 

The first steps towanls a new explosive were taken in r04'i 
when SchSnbetn treated ccEuInse with nitric acid anH produced 
a sulffitance knowti as ‘gun-cotton’. Sulpbuiic add was also 
used with cellulose. This new field of discovery was a successful 
one aiid in 1846 Schonbdtt demonstrated his mveution at 
Woolwich where it W'as used as a smokeless propelleiil lor small 
arms. Its manufacture was begun at Faveisham, well known 
for its powder-milts, but in [847 a disastrous explosion wrecked 
the works. France at about the same time witnessed a similar 
catastroplie and govemmenw became afraid of the new' 
material. In laet it was some sixteen years bclbre confidence 
was regained, when partial success came to General von Lenk 
in Austria. He had the compound made up in bobbins of 
tightly wound guncotton yam. By tills metliod the threads 
could not be pocked so dose as to keep out all die air, and thus 
the explosive had the habit of burning unevenly. 'Diis did not 
produce the Constout expansion needed jn accurate gun-firing. 

In 1863 at Waltham Abbey, another long established gun¬ 
powder factory, Frederick ALh:I took up the study of gun¬ 
cotton. He developed a safe method by which a pulp could be 
compressed into blocks, 'lliis was an achievement for the manu- 
fucturc of gun-cotton. Carried willi it the risk of spontaneous 
combustion. Although the new process could be safely used 
in torpedoes and mines, the mateiiul was still porous and 
liable to unsteady burning as before, Abel returns to our story 
later. 

On the Continent in 1865 Schulue produced a imwder 
mixed with gelatine. This lost material when combined with 
gun-cotton and similar compounds produced a mixture in 
which the pores w'ere much reduced and thus burnt more 
steadily. The new propeUent was applied to small arms but 
proved too dam.-iging to rifling and was mainly used in shot¬ 
guns. This also w-ts the defect of the ’E.C. Powder' produced in 
1882 by the company of that name. 

Final elimination of the ‘pores* was achiev'cd when llic mix¬ 
ture WM completely ge 1 atini 2 ed. The exploaive was pressed, 
roiled or made into cords which retained their shape when the 
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solvent had dried out, yet when ignited burnt steadily layer 
by layer* It was in 1886 that the French chemist Vieille intro¬ 
duced his Poiidre "B* which was also made on these lines, and 
this became the first smokeless powder to be used in the Lebel 
rifle. Thus the way was clear for similar nitro-cellulose propel¬ 
lents. 

Another line of development was opened by the discovery of 
nitro-glycerine, by Sobrero at Turin in 1846; but this was in 
its early days used only as a medicine, 

Alfred Nobel, a Swedish engineer, found a method of using 
it as an explosive in 1859, By 1862 he was making it in Sweden 
for blasting operations. At first the mtro-glycerinc was used in 
its liquid state, but many accidents occurred and this difficulty 
was only overcome when it was solidified. In 1867 Nobel had 
discovered this answer by added an infusorial earth known as 
Kicselguhr, thus making the product so well known as 'dyna¬ 
mite’, Next Nobel had the idea of dissolving 8 per cent nitro¬ 
cellulose in nitro-glycerine, to produce a powerful explosive 
known as ‘blasting gelatine’. This was the introduction of the 
‘double-base’ system. Previously a single-base had been thought 
sufficient- Later Nobel increased the proportions to nearly equal 
ones and by using camphor to blend the two explosives pro¬ 
duced a material capable of being rolled or cut up into any 
size. This was patented under the name of ‘Ballistite’, 

Great Britain had not been slow in exploring this new 
avenue and an Explosives Committee was formed with 
Frederick Abel, now a baronet, as president, A smokeless pro¬ 
pellent which would burn well and give constant results in its 
ballistics was sought. Many experiments led to the mixture of 
the two bases mentioned above, gelatinized with acetone. 
Mineral jelly was also added to assist the processes and prevent 
the fouling of the barrel but it was also found to give more 
stable results. The product was hardened off in the shape of a 
long cord which gave it the name of‘cordite’. There were so 
many lawsuits at its introduction that it was given the nick¬ 
name of ‘dis-cordite’. 

Many modifications of cordite were made but basically the 
idea remained the same. During the First World War the 
scarcity of acetone which was used as a gelatining solvent led 
to its replacement by a mixture of ether and alcohol, and the 
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new compoiiiiiinn was named ''cordsle RDB\ Alsus, the Hridsh 
ractoiif^A could not produce enough coitiiic expiosivi: and thr 
Amentran rquivalf nt had to be used. Thk was Dupont No. ih 
powder, known as NCa in the Bntbb Army* 


3* PROJECTlLta 

When, gunpowder came to be applied to instruments of war 
there Were already iu use, for the woodrn artillery^ projectiles 
"which could be employed widi the new science- One machine 
used the impact of a bent-back plank of w{>od Ln send a heavy 
iron arrows or dart on JU way. TJicse durOi were frequently 
made with imitation feathers of brass and despite idJ jiicorivenl- 
enre of shape were made lo work in cannon, llie lack of close¬ 
ness of fit was ovetcome by having the arrow wrapped in a 
piece of leather pos^biy moistened, to reduce in some measure 
the escaping and wasted gases of the explosion. "^These darts con- 
limied to do good work* Froissart records that in 1377 bolts 
weighing soo pounds pierced the walls of Chiteau Audrucq 
near St* Omer* Arrows were still in use in the currier of the 
Elizabethan period. 

But the most successful projectile was the cannonball^ .and 
Lliis iuD had been in use prcAioudvj in the slinging types of 
wrKidcn artillery and cross-bows* Stone shot was used for the 
former and lead peUets or small balls for the latter. A French 
document of 1345 mentions lead shot. Robert de ^^lildenhaih 
Keeper of Edward the Third's Wardrobe, noted in his accuunts 
that to Calais on 1st and 2nd September 134G were sent seventy- 
three laige leaden shut, liiirty-onc small sliot and six piect^ of 
lead. We know Umt at Toumal in 1346 die cannon of Peter of 
Bruges fired lead shot weighing two pounds. 'Ilie Black Prince 
eflcclively used lire-balb in eannuii wtten in 135^ took 
Komorantin in Berry', aficr setting uii fire the roolk and w^ood* 
work prior to smoking out the defenders. 

Tlie 1373-4 a-c^counts of John dc Sleaford, Clerk of the Ring^s 
Privy Wardrobe, show that workmen were nialiiiig lead 
'pelottes' for guns at the Tower. 

An unusual ly-pe of shut was di^giied by a tinnian of Bruges, 
llie elders of the town in 1346 ordered an iron cannon with 
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5 quiir<r bore, liiid Ui hav-r a shfit [ike 3 cixhf^. 

M>'cighing 11 poimds. ll. did iLi jub mid wmi EufEdendy effi^cUve 
to pierce the dly walls. 

Stone cannon balls were abo in dcinajid. Hie WWdrabe 
accounts of 138^-8 show' that Ralph dc Holton bought round 
stones for copper cannon from William Woodward* An ardsan 
employed in this specialised work was paid 6d. a day but, 
after a decade had passed the wages had risen to 1$. a day. 

Stone shotp Though they could be produced more readily 
than metalp tended to break when used against strong avails. 
By 1350 cast iron shot was also being produced in England^ 
hut stone Jihot remained in use for many more yearSi Siege 
artillrry* did its work w'clL^—for insiancep at Bambomugh in 
i^6^p whrn the castle dcEed King Edward ^ the fuTtificalluiis 
were battered to picces^^ Su demoralizing was tin: efTeizt of siege 
artillery that it is reconied ufone cxazajiion lliat tJie iiicre arrival 
of a siege train was sufTiciezit to induce die garrison to surrender. 

In 1491 the VencLlans at the battle of Taro Jired shots of ifortp 
biunzc and lead at the t'reucli, but by liie etid of the sixteettth 
century east 4 ron bolb were the projectiles in general use. 
Variations of shot were tried- Stone shot had b*en covered 
with lead and the iron shot was made in a variety of shapes. 
Bar-shoL (half balls at either end of an iron bar) and chain shot 
(iron hemispheres held together by a length of chain) used 
agoimt shlppingp the idea being to makr 3 wide attack wliidi 
would bring down rigging and masts. 

Spherical shot was in use- up tn 1^75 but expcrriiuejits had 
begun with an elongated sliapr. Once the cyhiidiical pattern 
was accepted it was swn found that a puiuted nose helped the 
flight. By the time of the Crimean VVar^ llie Armstrong gun 
was using an elongated shape wLtli tlic surface covered in lead. 
This soft covering gripped the grooving of the batteh The 
VVliitworth gun of the same time had a hexagonal borc and the 
unusual shape fonred nu the projectile had pUues and twists 
to conform to that bore. 

Rifling was generally ujiplied to catinOti and it was decided 
to reduce the number of grouves to tJircc. To make the shell 
engage and rotaiCp studi were placed On the outside. Lead 
coverings were found liable to atrip inside the barrel and foul 
it after a time* The atud principle worked in some measure 
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but ii was found th^it gases racaperd and did QOt do ihcif fuH 
work^ A giis check was intmduced in [878^ I'his in the 
form of a copper plate attached to the bottom of the shcUf The 
expanding gases made the copper spread and fiH the ijrooves 
but without the defects of lead. Tlicse ideas wete Inter discon - 
tinnedp for when birech-loading came into use the Vavassetir 
copper band was applied and became die origin of the driving 
hand as iisrd today. 

Ar about the same perix:fd alidls were being made of cast 
steel instead of the cast-iruii wLdch had been in for so long. 

TIic ni:at stage was to make liie chsxrgc form part of the pro- 
Jectili^ in Uic same way aa they liad been, combined in small- 
arms. Cordite was tJie mvcntion^ in about which per- 

nut Led tlie quick-liring sticll but it was tbund that fixed chaTgrs 
were not always wanted^ Sio if extra range is needed^ additional 
sections of explosive in silk or other coverings can be added in 
Uic breech. 

'I'hc idea of a single shot from a single gun seemed a waste 
of effort to some inventors and the alternative of discharging 
severaJ pellets, small stones, or fragmenis of metal at one time 
w as tried* Loose shot did not iravd very far. When shot was 
put in a case or canisteri it could travel a fair distance berorc 
being dispersed. Pebbles of flint w'cre used in a cartridgi: case 
on some occasions. In 1410 a gun firing case-shot was noted, as 
also at the siege of Belgrade in 1439 and of Constantinople in 
1453. Canister shot contained many small lead balls m one tan 
hut there the projectile might arrive in a complete plcci:. 
Grapeshot was designed to overcome this defects From a disc 
of wood or metal rose a central stem* Around this were arranged 
ihe small iron balls held by cord and an outer eJoth cover. 
The grouping of the small shot gave the name, ’grapeahof. 
The exploding gases caused the outer casing to hum away in 
flighti letting the grape scatter in all directions. A Spanish 
fortress in 1740 had a,ooo sacks of grape in store. Grape shot 
was maniifactured up to i868» 

Tlic logical advance from canister shot and indiscriminate 
small shot is to shrapnel and controlled scatter-shot. But before 
this we must trace the development of incendiary and explo¬ 
sive projectiles. 

The idea of a solid shoi breaking its way through opposition 
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was a simple one without coinplicadonSj but other methods 
than solid weight were not only tried but put into effective use* 
The idea of heating cannon shot was adopted against shipping 
and inflammable targets. It was the Ancient Britons who^ 
during Caesar’s second invasion in 54 b.c., set the Roman 
tents on fire by throwing into the camp red-hot balls of clay. 

This plan was used again when Stephan Bathory, King of 
Poland, used heated cannon balls in his siege of Danzig in 1575* 
The danger of setting off the gunpowder was overcome by 
using two wads—one dry against the powder, and one wet to 
stop any burning in the barrel. A thick wad of turf was also a 
primitive method of insulating the heat from the powder but 
the charge had to be fired quickly before the heat penetrated. 
Turf wads were dangerous, as we may see in the Rotunda where 
a 6-pounder gun is preserved. This was fired in 1783 as the 
evening gun in St. Lucia in the W^t Indies, but the damp wad 
caused it to blow up. 

The most successful use of red-shot was by the British artil¬ 
lery besieged in Gibraltar in 1779-^3. It was employed so 
effectively against Spanish ships that a Red-hot Shot medal was 
issued. On one side of the medal is shown the furnace in which 
the shot was heated. Two men used a metal carrier to move the 
shot from furnace to gun. The advantage of red-hot shot was 
that when it landed on a wooden ship it burnt its way through 
the decks, with the possibihty of setting off a powder magazine 
or even burning right through the hull. The idea was still in 
use up to 1870. 

It is said that the use of hot shot was superseded in 1850 
by a shell invented by a civilian, Martin. This thin-skinned 
cast iron shell was spherical with an interior lining of loam and 
shortly before use the shell was filled with molten iron. 

Most of these hot-shots became obsolete when naval vessels 
changed from wooden walls to armour plating. Red-hot shot 
also had limitations because it cooled so rapidly and was 
difficult to prepare and handle. Much more effective and sure 
were the incendiary shells. These containers, originally round, 
could hold either inflammable or explosive materials and were 
usually thrown by a mortar. The lineal ancestor is the pot of 
fire or vase thrown by catapults. 

In 1376 the Venetians used these mortar bombs at Jadra, 
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employing vi'Lich had fivci hollo w hemisphtre* juiiicd 

COKcdicr hy ii biuid ot iron, Fnsriii Ijoitibs were also nsril at ihe 
siege of St- Bonllace In Corsica in 14^ i> 

In England Li T543 Peter Eaude and Collet nuidc morlaiS 
which fired ciist iron shells whitdi were ‘stuffed with fireworks 
or wildfire'. .\ii iron fuse was screwed imo the shell su ‘tliat the 
firework might be set on fire fnr to brcakc in Stnal pieces, wlicrcof 
the snudJtst piece hitting any tnaii would kill or spoDe him'. 
In (he fiuuous painting showing die siege of Boulogne in 1544, 
we see men prcpaiing these buiubs. 

By J550 bombs were in eomiiioii UJC in mortars, ilit term 
‘shell’, from the German &/ude, was coming into ixipular use 
and was a closer definilinn of the actual projectile, 'riie shell 
assumed more definiic features, such as the rings or cars which 
were used for handling by longs. TltC filling neck was now part 
of die hollow sphere. 

At ihe or Cltiutcaicr in Ut^ Civil War, a Royalist 
‘grenados' or shell fell in a street near Southgate 'but a w'oraan 
conung by with a pail of water threw the watei- thereon and 
extinguished the phusc diercofso that it brake not’. Cromwell's 
force iittacking Fnrt EILeaheUi in Jersey used ‘grciiado* shells 
successfully. A thousand fuses Ibr shell-s and 600 hand fuses were 
ordered for this oeciudoii. Firemaster Thomaa Wright, using a 
^I'inch mortar, hj well directed the first slioi that it hit the 
Great Tower. By about 1700 these granadoes or shells were 
being adapted to howitzers as well as mortars. 

A type of incendiary shell known as a ‘carcasSc’ had been 
invented tJiirty years earlier by a gunner belonging 10 Christo¬ 
pher van Galen, a PrlnCC Bishop of Munster, famous lor his 
military aciivities. Ciircasses have thick iruii slitlls and are 
frequently made oblong with several holes to allow the in- 
fiammahSc compositjon 10 come out. This mixture consisted 
of saltprire, sulphur, rosin, turpentine, sulpliidc of antimony 
and tallow. It burnt with extreme violence for from three to 
twehT rnlnulcs, even under water. It was almost impossible to 
put out and had to be smothered with earth. The defect of the 
carca.se was that when the container wa* made iliiii to take the 
Utmost interior fiUitig, the outer walls were made weak with 
a tendency to blow up in the gun barrel. At the siege of Quebec 
ihb defect was uvercumc by tStc use of tampions or wads of turf 
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wlllcL rcdutlcxJ ihi: shuck of the inidjil cxphision. The incendiury 
bomb wicli it^ tllHgn^iulti fllliii{^ u Lhc lnudcrzi CuuritcqjarL 

Shot had bccji madi: to go fmtn gun Lo ground UirgcE lo 
pound, set on fire or danmge by explosloin llit next stiigc 
was to send shot Ironi gun to air and dierc ^impart directional 
wlodiy* to a case of bullets. In 1573 Master Gunner Samuel 
Zimmerman produced a leaden cyEnder with a time fuse in 
the end, next to the charge in the gun. This fuse ignited when 
ihe gun was fired and when the shell was in the air it blew up^ 
spraying out its store of bullets. This was only a pnsMng idea 
and in fart not practicaL 

The first successful wsr of shell fire from guns—before this 
time shells were projeeti^d from mortars or howitxcrs—was 
during the siege of Gibraltar in i779r-83. rhe; distance from 
our batteries to the Spanish lines waa up to 2,000 yards and 
mortar shells eould not be made to go so far. It was Captain 
Mender of the 39^ Regiment ol ^ooL who suggested firing the 
5.5-incli sliell of die liiorlar in Uie 24-pounder gun. To over¬ 
come Uie greater speed in traveUmg, shorter fuses w^erc ad¬ 
vocated so diat ific shell would go off at the right time. The 
idea was tried, and the shells exploded over the head of the 
enemy working panics. It w^is a success and although used 
fully in tills campaign was promptly forgotten when it wan over. 

However the idea was not lost entindy. Henry Slimpiielp 
an artillery officer, w'roie in 1813 that for nearly Unriy years 
he had been conducting experiments which led m Ins practical 
use of a gun projectile which he railed ‘spherical csise*^ It w^as 
in 1792 that the Duke of Richmond had recommended ex¬ 
periments by Lieutenant Shrapnel uring ‘shot qniked and cased' 
and shell containing nriiskct lialls. Tlie new ammuniiion wms 
adopted into the service in 1&03, and the next year Sbrapnet 
was not only made First Insptrcior of Artillery but bad fawur* 
able reports on his new projf^ciili:^ frum Surinam where they 
were used in an attack- Thr spherical case filled with bullets 
and dischargeable in the air was used against the French at the 
baiUe of Vimiera in 1806- 

The firing charge of Shrapnel's invention wa 5 made as large 
as possible to throw the shell as far ^ possible^ Bui ihc waiU 
of the case containing the huUcts were made thin, and very 
little explosive was needed to bujxt the shell and scaiter the 
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conti:]ita. Originjilly kiio^m a$ 'spherical case shot*, ihe name 
WHS chiingcrd some ten years after ;he inventor's death lo 
^Sbiap[icl% Her received his reward in lifciime and in 1814 was 
given a pension of £1^200 a year, which he enjoyed unuJ his 
deaUi in 184:2. 

The one part which made the shrapnel shell possible w^as 
the fuse —cuid it was also its defect. The evolution of fuses was 
just as important as any other pari of the an of gunnery. An 
explosive sliell could nut be detonated in the same tvay as its 
propellent, in citrly days a piece of slow match was placed 
in the shell, and it might bum down at the right momenc but 
it could as easily go off mn iioon or too late. In the early days 
of fuses it was sulhdeiit for a fuse to operate t^'hen the shell 
reached its objective. It was thought that a shell w'hich went 
off in flight was one wa:ited, hut the introduction of shrapnel 
and case al tered that point of view, 

^Vooden fuses were in use from ihrr sev^enteenth century on* 
wards. By 1850 nineteen dilFcrcnt time fuses were in use^ of 
which three were metal. Tlim Captain Boxer produced his 
fuse which solved many troubles. This wag in the form of a 
wofidm plug containing many ^maii holc^p The centre was 
filled with gun-powder and, wbrn ignited, burnt dowTt to the 
prosrleclcd hole and then out into the main explosive. The 
Boxer fuse remained in use many years and was rdlabk, but 
a neLtssity amsc for percu&sion and conctission fuses. The first 
came into action when the projectile liit tire ground and the 
second began working when it received tJie impact of the rx- 
plodjtig propellent. An elementary perenssion fuse was thr. 
slow match of the sphencal bomb, wliich fell iiudde when it 
struck tlie ground, Surer methods were needed for modem 
warfare, llir first English concussion fuse was invented in 
1846 by an Artillcryirian, Quarterniusler Freebum* while 
four years later a percussion fuse was brought out by Comman¬ 
der \Ioorson. 

By the iziiddle of the nineteenth century cannon ammunition 
was ginning to consolidate all the lines of dcvcUipment into 
one. The heav^ shell was made explosive, to atrike im objective 
with heavy impactj to go off on arrivaJ, to burst in the nir or 
whenever necessary. Refinements were inimdueedt such as 
making internal grooves in shells so that lliry' would break up 
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more easily. Lead buliciis had a habit of luuiiiig iiito u solid 
mass when subjected to Uic heal of ihc explo^on, but Jiardotied 
lead and coal dust lubrication reduced this difFicidiyv By 1696 
gunpowder was obsolete as a hJling for explosive shells. Cordite 
had brrn used m 1891 and Lyddite was also adopted. Later 
such cxplcwivcs as TNT and Amatol^ were used. Complex 
though the development may have becn^ it is small compared 
with rcceni trends* Pnojccriles, once thought necessary only for 
stuticT tar^ctSj arc d™gncd now to seek out a rapidly mn\'ing 
Urge I and^ when close rnnughj to explode with dcviLsuting 
efTect. 


4. ICiNITERS 

One Ollier aspect of the ammuiiidon for cannon must be 
mentioned — the igniters, the last and essential step for sending 
the projecdle on its way. A piece of metal or wire made red-hoi 
was sufficient in the early day's to be plunged in the touch- 
hole and directly set off the main charge, A small amount of 
powder on the top of the gun and a flame moved by remote 
control w'as the next advance. Then the stick or portfire with 
its piece of match lent distance and safety to the gunnern 
The use of a flintlock was not advocated until 1778 when a 
naval captain, Sir Charles Douglas, had some fitted to the 
guns on his own shipi the Dukif at his own expense and de^iplte 
I he Admiralty. Th^ were a xurcesa and cifE{!ially adopied by 
ihi* Na\y in 1790. 

In Dutr H wcrlUknown guii^iiiih^ Look -out a 

patent fur a type of fUntlock pistol to a cannon but h was 
not adoptc-d. llit: Army kept llic porlfirc^ or match on a stick, 
in ttse up to 18^0. \Mien tiie fulminates brought the percussion 
cap 10 smalt arms the Navy adopted a percussion tube, but 
ihr Army did not follow suit until 1846. 

In iR^ i a friction, tube invciUcd by a Hanoverian officer 
tried at Wonlwiehp but it was rejected. I'hc plan was to 
have a quill or metal lube contojnlng a small amount of 
priming powder. Thia was placid in the pritning hole and down 
into the charge; then by mcam of a cord or lanyard a piece of 
material wits drawn out rapidly to make a spark and set off 
the powder* In 1851 Mr. Tozer of die Royal Laboratory pro¬ 
duced his version of a friction lube which was oflldally adopted 
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two years later. When the shell and cartridge were combined 
the opportunity came for a fulminating detonator to be placed 
in the base. Ways of detonating by electricity have also been 
tried but the old method by which a gunner pulls a lanyard 
can still be seen in modem battles. 


5. SMALL ARMS AMMUNITION 

The story of ammunition for small arms follows in some 
ways the same path as larger artilleryj but often we shall find 
certain processes here long before they became adaptable for 
cannon. 



29—Small Arms Projectilcs—A. Paper cartridge. B, Belted bail. C. Dclvigne 
bullet. D. Bullet with iron cup. E. Cylindrical bullet. F. Whitworth grooved. 

G. Cartridge. 


It will be remembered that when hand ‘gonnes* were first 
invented they fired lead balls or pellets, and that these remained 
in use for centuries. Small shot was developed, but used mainly 
in the hunting field and against robbers and highwaymen. 
Lead bullets were made in quantities in moulds, but the expert 
gunman had his own special afTair like a pair of pinchers. 
The bore of guns varied so much that a person who was well 
away from a gunsmith had to have his own mould. The 
pincher type of mould had a two-part head which made a 
cavity for the bullet, and the excess metal from the filling vent 
was cut off by sharp places on the same mould. Small shot 
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was made by pouring the molten metal through holes in a 
colander or strainer w^hicli was held above a tank of water. 
The short drop to the whaler w'as sufficieni to chill thi: shot. 
On loih December 1782 a patent was taken out by Wilham 
Waits for a method of making ^^mall shot aolici diruugliout 
and perfectly globular in farm". The pruee^ is said to have 
arrived in a drram and the method was to drop the molten 
metal friim a great height^ Avliidi varied according to the si^e 
of ihe shot required. Spcdnl towci^ were needed for thb Opera* 
linn and many visitors to London for Uie 1951 Festi\*al Htfill 
remember the Shot Tower on tlic South Bank. This was built 
in 1S26 but its square predecessor was erected in 1769* 

In 1743 Benjamin Robbins of the Royal Society advocated 
an cgg-siiaped bullet to overcome the defect of thr mund 
bullet, ljut iL was not until the nineteenth ccniurj' that the 
cylindro^onoidal form of projectile w^a? introduced fur tlie 
Millie rifle* The tw-isi imparted by rifle grooves made a slight 
effect oil a round bullet to keep it on a steady padi but an 
elongated bullet made a much better flight. Of course a pointed 
front pierced the air much more readily than a round shape. 

Combined with the Minin bullot was an iron cup, to take the 
impact of the gases* force the sufL bullet against the sides of the 
barrel and make a gas-tight liL 
No maitf^r how far or Low strongly a propellent will throw 
a projectilct it is iinportant that the igniter should act at 
precisely the right motuciit. In the middle ages a hot wire was 
deemed the mediod to set off gunpow'der. Rain, wind and 
coldnras must liavc made thri a risky method. Slow match 
applied by the hand was a little better* Held in a mcial holder 
or cock as it was in the sixteenth century^ there was some 
certainty that the priming pan would be atmdk. Pyrites and 
flint at the end of the century' provided a permanEnt means of 
preparedness, widtout relying on weather conditlyiis which 
could play havoc with buming match. Among tlic weapons 
listed in the Grata arsenal in the late suctccnlh century are 
fircanm distinguished as R<td$cht^ss and mii &iiit£ippcr- The 
farmer scf:rns to Indicate the wheel-lock with pyrites, later 
flint. The rirvobing wheel produced sparks in the maimer of a 
eigarctic-hghtEr. The idea of getting sparks by means of 
striking or pErcussion is Sioid tO have been prtxluccd In t 59 ^ 
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by Scbaatian Halli! vAth flint and »lccL Pyiiics ^vua iOo 10 
be sTrucle and sn had tn give way Ici fliril. 'lliiiS pyrLl^, which 
Roman ^Idir.ni carried nn patrxd fur the purpC^ of lighting 
firfBj went out orfa.'thion. 

Flint remained the standard incUiod of igiution for small 
arms, until a mdieal change In the nineteeiiLh Century w'hen 
rulminateit were introduced. ITiis Jiad been tried previously os 
an explorive wIihouL success. Fepys os early as 1663 mentioru 
a Dr. Allen he nici at a coJTee house. This gentleman told him 
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of mmni /ulminmsi that if a grain of this substance w'crc pul 
in a silver spoon and then hit, it would blow a hole through the 
spoon. Members of the Royal Society experimented with the 
same fulminating salt but little practical appEcation could be 
made because its action was so violent, Bertholict, a French 
clicnust who woked for Napolwn* tried fulminate of silver 
but this was of no value either. Howard experimenting at the 
beginning of the nineteenth century with fulminate of mercur)’ 
had no success eidier. Even as a detonator the acdon was so 
viDlcnt dial the explosion blew the gunpowder away wiihoui 
afrtdng h urr. 
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T\\c K< v* J* Alexnnder Forsydi ofBtlhclvie, Ab^^rdfcnsWrfi 
uppUcd liimaclf lo its use a deconator. By 1805 he had built 
a lock mechanism usiug mercury Mminatc. Two years later 
he applied for a patent^ aad although certain people aiaicd 
that knowledge of this process was previously known, ike court 
of law upheld his appHcatinn. This wsis of value to bln\ for 
years later he was involved in many lawsuits on lliJs very points 
U would appear that this Bcotmli cJoq^yiuan applied his 
powders comnirrcially, for in 1812 Foi^syth and Co.| Paten i 
Gunmakersj were at 10 Ficcadiily, and sbe yeai:s later the 
address was 8 Ldee^tcr Street. The business remained here 
until 1857 at the least. ITie system invented by Forsyth was 
entirely original and used a Strong metal flask to feed die 
detonating powder to the touch-holc* The flask waa fised lu 
the back and when revolved released a small amounL of 
fhnoruittir. llic great pow^r of the fulminates needed very exact 
f'haiging apparatus^ 

Many attempts were made to copy Funylh^s invenUonp and 
he hud to spend much money suing those wlio infringed his 
patent. Joseph Manton^ an English guusimdi, brought out an 
'origmaP idea which was little mote than a reversal of the 
clergyman's lock; the fulnumitc was in Lhc COCk and detonated 
ilicrc Avhen it struck the ^auviP. Maiitou's first effort was not a 
success but his iwrcond attempt in iBfB. was better^ He now 
patented a gun with a copper tube containing the dctoiuating 
powder* Two years later he improved his idc^ by pUcliig the 
lube in the flash hole and hitting it with an a^c-shaped hammer. 
Previously the old hammer head, when it struck, was forced 
back violently. The narrow^ axe-edge did not do iliis, but the 
lube might flasli out to the left or right to tlic danger of by- 
standei^. 

The Forsy^tli patent was running nut and after 1821 many 
'inventors' bniughi out their of detonating* One stage 

of the devclopmeui had been to place die powder between 
paperj but the better step was to place ilie fulminate between 
thin copper sheets and here a host of claimants made their 
appeal Captaht Peter Hawker said that he suggested the idea 
to Joseph Man ion the gunsmith about 1B18, and this craftsman 
did make copper caps* Joseph Eggt another famous gunsmith, 
labelled hcf products with his nwm name as the Tnventor of 
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lilt PcircufiSion Cap*' The Amcricafi$ claim that Joshua Shaw 
of FhUadtlphia used a steel cap in combination with a ful¬ 
minate pellet Jn t&Up hut he never patented it, though there 
is no doubt that twro years later he produced hIii expendible 
copper cap operated by an exiemal cock. 

AH these experiments had been conducted with civilian guns 
and it was not until 1836 that a Woolwich Board approved a 
percussion gun for the British Army^ and took a Bninswiek 
rifie as the first British approved pattern* The touch-hole had 
been extended to become a stout tube^ and the cock altercd to 
a hammer with an overhanging edge to prevent the escape of 
gaaeSp The fulminating compound was made of three parts of 
chlorate of pota^hj two pajia of fulminate of mercur)' and one 
part of powdered 

Meanwhile on the Guntincnl gunEmiths were not content to 
have the ignitiuu and the prajcctilc in two places. Pauly, a 
Swis from Geneva working in Paris in i8o6^ invtmted a breecJi~ 
loading muskel and then used a paper detonating cap with hia 
cartridge which was fired with a needle. His speejllcation of 
iStS said dial tiie plug was so placed as Lo come between 
powder and brcccJi lo give way to LEie force of the charge. In 
t83t anotlier Paris guiumitJi produced a cartridge with a tail 
contauuDg the detotmung powder, whidi was Idt from below 
by a hammer. In 1847 yet another Parisian patented the pin* 
fim cartridge which had a metal cap at the base of the cartridge 
and a wire resting in the cap but stickmg out from a hole in 
the barrel Guns firing this type of cartridge were shown 111 die 
Great Exhibition of 1B51 in Hyde Park, 

The Needle gun> of which there is an English patent as early 
as 1831^ was a breechloader. The cartridge had a detonator 
at the base and a needle from the holt made the necessary 
impact. Unfortunately the breech was not gas-dghi, and the 
problem was only solved with the invention of the brass cart¬ 
ridge* 

An American in the middle of the mnetcendi ceuiury 
developed a brass cartridge with a wide rim for extraction, but 
the vital cap was still outside the gun^ In 1852 Charles LiUi- 
caster produced a central fire cartridge having the cap in a 
metal plate* The body of this was still weak but Colonel Boxer 
of the Royal Laboratory' at Woolwich patented a case of thin 
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sheet brass with an iron disk as a base* This new ammunition 
was used in the Snider rifle* The botdc-necked cartridge came 
in 1870 from an officer of the American Ordnance Department, 
and a few years later the drawn brass case was approved by 
Great Britain. 

Such variations of small arms ammunition as incendiary 
bullets, bullets with explosive heads and similar unpleasant 
ideas have made little deviation from the main development 
and need not be described here. 
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GRENADES AND FIRESHIPS 

] . QRENADES 

^ I ^itE grcnudc ajt we Itnow it today is very unJike Its 
I crude ancestor. In llic ninth century^ lt)ng bcfbrc gun- 
powder was invented a hind of grenade was in use. 
Earthenware vessels were rdJcsd with wet quicklime and (lung 
at the enemy. Actual examples of these early earthenware 
grenades are preserved in Cairo. They were used at Fustat, 
the ancient capital of Egypt before Cairo w'tts established. It u 
said that the 'vapour of the quicklime when the pots were 
broken stifled and choked the enemy and distracted his 
JKiIdiers'. Various incendiary niatcrials were used in these pots 
which were thrmm by hand. They were not always made of 
pottery but sometimes of bark, papyrus or glass, the majn 
consideration being that they would break into smali pieces 
and scatter their contents as far as possible. They remained in 
frequent use up to the end of the thirteentii century. 

A work of 1405, Kyeser's JitHifortas, shows three pictures 
of grenades, two of which have spikes like crows* feet. The 
explosive earthenware grenade was in ijaS used in a battle 
between the French and the Spanish when an eminent Spaniard 
called Del Vasto w.as wounded by a grenade. A few years later 
we find records that grenades were being made in great quan¬ 
tities at Arles. At the aege of Rouen in 1562 the Comte dc 
Ren dan was killed by a grenade. Peter WhJtchome, an English 
writer of ihU period, puis on record his knowledge of iliis 
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wcijpuii. "Esii-tht:ii iKitiIcA nr poTtfS filled with life and ex- 
pJoiiivc^ ^vcrc uacd fnrmcrlyV He fcconracirdcd thai 'holloiv 
btilLi uFitietuJ bL^c afi amall l>nij|{m and a quarter inch thick 
be CiLii ill Jiiublds, Uifce part:i uf braxs. and one part of I in** The 
cliarge wus lo be direc parts sjf ‘serpentine" three parus of fine 
*^ctirn powder" and one part These ingredienU were 

to be ^quickly Uirown' ‘tlicy alniusl Lmrnedlately liy into a 
Lhoimnd pieces/ 

Mcyrick, a Victorjaji expert, stales caLcgorkally tliat gre¬ 
nades were first used in 1594^ He may luive been quoting 
Grose, on earlier wTiier, but it will be seen that they had been 
in use many years previously* Perhaps the word ^grenade’ 
was coming ifito usCj and again the origin of the word is the 
subject of argument. Some Wieve that Grenada was the place 
of odgin* others say the word is derived from pomegranate 
because of its circular shape. It is interesting 10 note that Rabe¬ 
lais called these cxploaivc items ^migraines', an abbreviation of 
graina, which was a local name for pomegranate as well 
as being a "head-ache\ 

The grenades of the English Civil War period had the filling 
hole dosed by a tvooden plug which had n riot at the ride 
for ,1 piece of alow-fiisc. This method of dctonatiiig was nqi a 
sure one, for it allowed the grenade to go ofl' too early or too 
late; but ihis dlfheuUy was uvcrCDinc by an ingenious ^percus¬ 
sion' igniter^ whirii had a wuudcii plug with Several ainall 
holcSd A piece nf riow-match went EitrOugh one hole, with a 
bullet fixed to the end inride llic balL Twigs were put trUO the 
other holes, acting as a kind of rudder in thb air when the 
grenade w'os thnjwn^ The slow match was thus kept to the rear, 
but when the grenade struck its larget or the ground the 
momentum carried tlie bullet forward, pulling ihc end of 
masch from the back Jiito the shell and setting it off It was 
recorded that the Ruuiidheads* use of grenadoes at the siege of 
Colchester much disturbed Lord Lucas's men. 

The grenade had been considered a weapon to use nn special 
occasions such x'l a aicgc or die storming of trenches nr defences. 
It svas a tempomry ksue but in 1667 the French Army per¬ 
manently attached four men to each company nf infantry to 
be trained as grenadiers. England and Scotland followed this 
idea a few' years later and even raised tronps rf harac 
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grenadiers—Lhc Royal Scoi;s Greys owe ihrir dminrdve head- 
drc:ss to thb weapon. 

In 1678 Evelyn the Dtdjist \isitcd the army eneamped uu 
Hounslow Heath and saw an innovation^ new ^rt of soldiers 
call'd GranadeeT5» who were dextrous in flinging hand gmna- 
doa, every one bai-'ing a pouch full- they had furr'd caps widi 
coped crovmcs like Janiiarics which made them look very 
herce and some had long hocxls hanging Aovnn behind’. 

An b$ue warrant of October i68f to the Coldstream Guards 
mentiom 106 grenado shells* each ha\ 4 ng six fuses. WheLher 
these latter were for practice purposia or because they were 
often defective in nse is not clear. Tlic siege of AtMonc in 
was notable for the 1,500 grenadiers who forded the Shaimau 
up to their cheats in water and yet attacked the town wlLb 
granadoes* capturing it in one hour afterwards and killitig a 
ihoiuand Trishmen. 

A year later a patent was taken out by Philip Daliuwc, tizic 
of t!ie maker?! of green glass, for the produrtiuii of graziadu 
shells of glass. Usually in the seventeen ill century a greuadc 
was a hoUaw cast iron sphere with a powder fuse, weighing 
• 4 ^ pounds. Two litim Lbis period pncseri^ed ill tile Tower of 
l^ndon are 121 inches in diameter. 

A military dictionary of 17012 mendous LhaL tlicy were made 
of pasteboard* wood or tin and lists a new use for them to 
make a strong light to reveal the presence of the enemy during 
night Operations. 

During the eighteenth century the grenadier still continued 
in name and was an important part of the infantry organiza¬ 
tion but the use of the grenade practically died out- 

By the Napoleonic times the chief references to grenades arc 
to be found in ardUery works- A contemporary painting of 
shows a sergeant of the Royal Engineers handling oue of 
tliese tricky pieces. An artillery handbook of 1B39 sayi that the 
land service hand grenade weighed i pound t3 ounces and 
could be thrown from 40 to 60 feet. 

The Crimean War saw the return of the popularity of tJic 
grenade^ for this was at times a static war and grenades could 
be used to dislodge entrenched troops. Both Russians and 
French at the siege of Sevastopol used grenades. The lack of 
proper metal shdb led the Russians to improvise witii gloss 
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31— EigliiFetKlj-cffllurjr grenade. B. Rdb gmuidc, Kini Woegd IVur* 
d MKIli h&fLd j^reiudc, 

bottles filled with gunpowder and u fuse m rhe bottle-neck, 
I’he modem improvisation of the ^Molutov Codctall’ with the 
substitution of petrol for powder was a rebirth of the same idea. 

The American Civil War providial opportunities for such a 
weapon to wTeak its worsts The British in the Sudan in 188^-5 
used cast-iron grenades about the size of tennis halb which 
operated by the simple inraiia of powder and fuse- The com¬ 
bat which gave the grenade its greatest oppoglunity to develop 
was the Russo-Japanese War, The fierce fighting at Port 
Arthur brought forth impruvisadons. The Rmsiaiis used old 
shell cases by cutting them down to 4 inches and filling them 
with dynamite or guncotton^ The Japanrsc brought out 
grenades made from bamboo sticks and even old jam-tins 
holding up to a pnund of gun-cotton. Wbcti die fuses were 
made too long the opposite side could pich up die grenade and 
throw it bach to the acuder* Shortening die fuses brought 
quicker jg^tion but greater danger to the launcher. One answer 
to this problem was an Impact igniter made from a piece of 
wire and rifle cartridge. 

Again it w^as found necessary to make sure that the grenade 
travelled in a fixed direction and did not spin around* 
Japanese at Mukden used a wooden handle to serve as a guide 
and they also used a metal cyUndcr head, A guide tape fluttered 
bcliind. The Marten Hale grenade was made on another 
principle and had au impact mechanism in the base. Tliis 
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could also be mounted on a rod and fired from a rifle. Another 
feature of the Marten Hale grenade was the steel coUarj the 
twenty-four segments of which broke up at the explosion. 

The Aasen was another grenade with a wooden handle with 
a safety device inside. This was a piece of cord over ten yards 
long, one end of which was held when the grenade was thrown. 
At the end of its tether the cord pulled out the safety pin, 
making the grenade ready for detonating on impact. The 
Germans used this method in their stick grenades of the First 
World War, 

The British also had stick grenades with throwing handles 
up to i6 inches long, and with a silk braid tail a yard long to 
ensure correct flight. The impact detonator was in the form of 
a sharp point which was jerked into picric acid, 

Although the Germans had fixed upon their ideal type of 
grenade the outbreak of the First World War found the British 
not so \veil equipped and some twenty-five patterns were tried. 
It was found that the long handle had first to be reduced, 
because it could not be used in narrow trenches. It was cut 
down to 8| inches for manual use, but for rifles the Hale Gre¬ 
nades had a rod of lO inches. This went a distance of 200 
yards. The most widely known grenade was the Mills bomb, 
This oval segmented grenade had no handle but a pin and lever 
attachment. The removal of the pin did not set the bomb off 
while the lever was held down, but once the grenade was 
thrown the lever sprang up and allowed the detonating fuse 
to work. The explosive was ammonal amatol or alumatol 
which blew the cast-iron body over a wide area. 

Grenades were made for various purposes—one filled with 
white phosphorus was used to create a dense cloud of white 
smoke for concealment purjxises. Others were used against 
tanks but more usually grenades have been employed against 
people. 

Apart from manual effort to throw grenades, weapons were 
invented. One preserved at Goodrich Court had a diameter of 
3 inches across the barrel, but the chamber to take the pro¬ 
jecting powder was only i| inches across. This is often the 
principle of mortars. The butt showed that it was to be fired 
from the shoulder and the combination of wheel and match¬ 
lock to ignite the charge helps fix the date as Elizabethan. 
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Another rxampir nf grenade di^harger is preserved 
Woolmrhj rrom a slightly later date. It h of German origid 
and ha^ a ahnrt wide barrel of brass. The dicunetcr is sUghtl)’ 
smaller ihan the previous one and it was fired by means of a 
whceUlock* The stock is a long shaft fimshing in a T- 
cross piece to rest on the shoulder or elKwherc. Other e^tamples 
of these band-mortars in the Tower of London have fUnilocts, 
so they date from later in the seventeenth century* 




—GftnAdt DiM!iiiLrge—A, lilvnj nnifscVPiUecoLli rejumy. B. Huii- 
disrhiLrger^ seventccmil century. Cl aiucliniciit. 

By thf end of the enntury ihc AislI lUuiket was bring oed to 
discharge grenades. One mtlliud wai ta use a diachaigcr-cup 
w’hich fitted on t he mumlc hy meatii of a clip or turning device. 
The other waj to use a hnllowcd space in the bnit vvhicii was 
revealed by moving a hinged section. The increased reeoLl led 
to the introdtiction again of a kind of muskei-rcsL This took 
the form of a pmp hinged just in from of the trigger guard und 
made so as to fold away under liic AidL 
Grenades went out of fadduii but the shelh thitiwn by 
mortals and Jiowitaers were an extension of the grenade method. 
Wc do not again hear of grenade durowtrs until the First 
World War. It i5 said that die Germans put into use the cross¬ 
bows from die middle agea which they captured in Belgium. 
In 1915 tlic French were using improvised catapults to throw 
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their grenades, and later the Germans produced carefully made 
metal spring catapults. The grenade rifle came back into use, 
especially on the Western front in the i 917”T8 campaign. 
Spring catapults may have been erratic but at least they pos¬ 
sessed the advantage of being silent. With them there was no 
preliminary explosion to warn the enemy that a grenade was 
on its way. The trench mortar with its self-propelling shell has 
taken the place of the grenade thrower. 


2, FIRESHIPS 

There must have been many unrecorded incidents in which 
ships were set on fire and launched against the enemy shipping 
or ports. An early example is recorded by Thucydides at the 
siege of Syracuse in 413 bx. The enemy filled an old merchant 
ship fill of pinewood and faggots. Then they set it on fire and 
let it drift downwind to the Athenian ships. The Athenians 
took quick action and not only stopped the fireship but got 
the fire under control. 

Fireships were used in Alexander’s siege of Tyre, in Generic’s 
attack on Rome in a.d. 455 and the Crusaders’ capture of 
Constantinople in 1204. But the invention of gunpowder 
brought into use an extra destroying agent. 

An Italian engineer, Frederick Jambolli, made early use of 
one of these "infemals’ or floating mines at the siege of Antwerp 
by the Spaniards m 1585. They were exceedingly destructive on 
this particular occasion and others were encouraged to try 
them, but without the same success. Nearer home we know of 
the sterling work that the English fireships did against the 
Spanish Armada, The British Navy considered the firesHp so 
useful that it was made a permanent part of the fleet. In 1636 
each fireship had a master, five petty officers and twenty-five 
seamen who managed the grappling Irons. 

The attack on St. Malo on ist November 1693 was a well- 
planned expedition led by Commodore Benbow and included 
four bomb vessels named Serpent^ Mottar^ Fitedrake and 
Grenade. These vessels used mortars to throw bombs, but the 
greatest damage was achieved by a new galliot of 300 tons 
named the InfemaL This vessel was the idea of a young 
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KctlAud, %vho twelve yeam brforc had Rig- 
gested a vessel which might be made as one great bomb^ A 
vessel 3^ feet in length, die [loating mine drew' 9 feet of water 
and was absolutely Laden with des true live niaterial. The lowest 
part of the ship w'as ballasted with sand, the lowest deck QUed 
with 20,000 pounds of gunpowder. The second deck liad (ioo 
bombs and carcasses while the third had filiy barrels filled 
with all kinds of grenades and fireworks* The upper deck wsis 
covered with old iron cannon and waste metal* A single 
engineer carried the vessel under full sail to within pistol shot 
of its destination. Despite severe opposition from the shorC;, he 
set fire Lo bis train of powder and kfl the floating bomb. Its 
explosion sbook tlie whole ciLy Like un earthquake^ uncovered 
some ^00 houses, liircw down the greater part of n vs^all near 
tile sea and broke ah the glass, elilna and earthenware for three 
Leagues aL>out, if one eun believe accouriLs. Strange tu say, the 
vessel did uot eompletely blow up and it is from die remaining 
section that ilje Frcneb w'ere alile to jpvc many of these de¬ 
tails. 

Bomb vessels continued in use tiiraughout the following 
century but these wei e vessels which threw bombs from mortars* 
liomb vessels with such names as Tmi/r and w^er 

used against tlie French m 1793 and Uiey also opet'ated in the 
Uiannel, the Meditcrninean and even LEie West Indies. 

But fireship were again employed against tlie French In 
1809. In February die Frendi Fleet had anchored in the Bosque 
Roads. Lord Coehrane sueeessfuUy sent hi^hip against their 
Beet of eleven and created suelt panic that all but two ran 
aground and out of acdon. 

Fircsliipa were a very expensive luxury and could only be 
used on rare oecaxioris. They were superseded when torpedoes 
were invented in die late nineteenth century. Driven by electricity 
or air, torpedoes arc gyrc^copLcally controlled* They have 
an explosive Itcad and arc still used today. Despite their 
expense certain occasions demand some kind of fifcshipp as at 
Zeebrugge. I hc shore end of the Mole at that seaport had to 
be put out of action and two submarines were scni to do it. 
C:i and C3 were loaded with several tons of high explosive* In 
the action of St. George's Day 1918, C3 was set on its course 
by gyio-eontrullcd gear. Cl had broken away Crom its towing 
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ship mid therefore out of m'tion* Tlift nihvr submarine reached 
iw targe I and remained an object nf densltm by the Germans 
near by until it blew up, hlasrring away loo feet of the sdaduct 
and cutting all communirationR- 

A classic example waR in 1942 when die destroyer 
imm was empinyed to ram the dockg;atcf at St. Na^rOp This 
ship had hve tons nf cxplu&ivc:3 packed into its boi/^^p These 
were fitted with a delayed acdoii fuse and^ of €Otnse» the mis* 
Rinn was accoitiplished according to plan^ 


XI 

ROCKETS 


T h£ miidiirii rocket should be cooiadcrcd less as a fire- 
arm Lhiiii a iiiissUe, ajid ii is Uie launcher that takes 
the place of die firearm, if one accepts the analogy of a 
bullet and a rillc- However, Lti its early da^'S the rocket was the 
eumplcic cifrcnsivc weapon. 

Tlic dn elopmeiiL of rockets is an interesting trend m foUow , 
for Its beginning wits even carher than gunpowder- Thr melLiod 
of pTopnhJon Is ihc reverse oflirGarms. In firearm'ij the sudden 
exp3in!f[[in pf gasrs in ilic mahned space of a barrel fon.xs die 
prDjmilr fnrwnrcb al a speed wliich soon decreases to nothing. 
In roT-krts, the propellent goes witli die inissile and the gases 
discharging backwards do not cause die Speed to he reduced 
but rather to inerease. 

The appljeation nf gunpowder and, later, explosives to liic 
field of artillery hsm been eonsLaml and far-reaching. Rocket 
propulsion, though desultorily used Uiroughout the ecnttiiies, 
lias had to wait until the Lwendeth century to reach its fulltsl 
appLieation. The recent war saw die principle efTee lively used 
in bazookas, Z-guns, flying-bombs and jet-aircraft. So impor¬ 
tant a development which came directly from the use of fire 
in war cannnt be lightly pui to otic aide* 

Kocketii did not begin aa offensive weapons, but rather aj 
toys. 'Flic orighis go back into the dim pagta of die past* It is 
said diat the Rornati Emperor Caligula at his notorious feasts 
and parties had rockets for display. 

lliroughout die rliimboyatit writings of ihe aiidcnt authors 
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arc descriptions of objects which could be taken to represent 
explosives and rockets. In most cases these turn out to be little 
more than flying arrows with burning heads. The vital point 
about rockets is that they propel themselves and are not sent 
into the air by means of a bow. The Chinese are given credit 
for inventing them. 

There is little doubt that Chinese bowmen frequently used 
flaming arrows^ and various containers were made not only to 
hold the inflammable mixture but to protect the archer himself. 
It is said that originally the container on the arrow had the 
fore^part open to keep the mixture from falling out. But wind 
resistance and risk of fire-extinction made the designers open 
the other end instead, A fuse was used to ignite the fire after 
it left the bow. It is solemnly recorded that at the siege of 
Picn-King or Kai-Fung-Fu in 1232 the epoch-making event 
took place. The story is that one archer delayed just a moment 
too long and the fuse> burning to the mixturCj made the arrow 
take off by itself! Other accounts say that the discovery had 
been made before and that this siege of 1232 saw the full scale 
employment of the new shock weapon, the name fe-ee-ho- 
tsiang meaning arrows of flying fire. The Chinese were fighting 
against Mongolian or Tartar horsemen and the areas of fire 
from each arrow is said to have measured ten paces. 

The various works on fire-mixtures written in the middle 
of the thirteenth century give formulas for flying fire which could 
be placed in a tube. These tubes could be either short and thick 
for ‘thunder-making’ or long and thin for a rocket—the ignis 
volans. 

A few years later, 1285, an Arab called Hassan Akammah 
Nedchureddin in a book on warfare described the rocket, 
which he called the ‘arrow from China’, The fact that he 
mentioned inclined planes on the ground for launching the 
missiles shows that he was not thinking of an ordinary arrow. 
He also describes a large missile to be used on water—his self- 
moving and burning egg, A pear-shaped body was made with 
two metal plates. This was Mled with naphtha, saltpetre etc, 
and two poles served as rudders. 

An Italian writer, Muratori, tells us that rockets were used 
at the Battle of Chiozza in 1380. What may well be the first 
representation of a war rocket by the west, is in the 1405 
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miuitiscript of Konrad Kyttar* a Gertnan miUtar>' engineer. 
The ftjckei hoi a fuse and a launching ramp. The imagination 
uf European inventors was fired and me, Joancs Fontana, an 
htdiaii, has a drawing of which shows devices so elaborate 
LhaL one wonders whether they may have been only theories. 
One long-toiled rocket is made like a bird, the wings of which 
were to come into operation once the missile began to fall, thus 
carrying it farther on its way. The model of a hore fixed to a 
ainaJl wheeled platform was also made *jet-propcllcd^ as were 
artificial fish for sea warfare. 

Count von Solms in 1547 describes rockets with wingSr and 
Hanzeletj whose Traiies Mililairts appeared in 1590 j describes 
and illnslrates a military rocket. A crude bundle i$ loshed to 
a stick hut the launching apparatus is more elaborate. On a 
fotir-legged stand is a trough grooved for the rocket and cap¬ 
able of btring dcvaicd. 

Friedrich von GcLsslet in Berlin about 1668 projected shells 
or Iximbs inin tiic atr by means of 50 and Ttso-pound rockets. 

In 1683 details were given to the Board of Ordnance 

as to the precise duties of the various officers; and the Fire- 
Master was to excrebe men, paid 2d. a week, then under hb 
controlp to tiiake (among their other work) unfilled paper 
rockets, Whcilicr these rockets were to be used in anger is not 
clear, for the statement that Sir Martin Beckman was ap¬ 
pointed 'coinptroilcr of the Fireworks as well for war as 
iryumph’p leads one to think that the fireworks may have been 
mainly used to cclebralc victorieSi and festive occasions. 

There b a bill of 1713 in the Public Reconb Office which 
refrra to "Rocketts' painted red and blue, and aba to the twenty- 
four rocket chests w^hich were painted in white edged with 
black at tlic cost of 15 shillings cacb^ No doubt the famous 
display of Royal Fireworks after a military victorjr', wliicli 
inspired Handel to write his mudcp contained its sluire of 
military rockets for the Army took an important part in die 
ccicbrulions. 

In India, the rocket of war had been employed with much 
enthusiasm. Hyder Ali uf Mysore used hundreds of these fiery 
weapons against the British in 1780 at Guntor, where the 
Europeans suffered a acvcre dcdcai. An Asiatic history of Tippo 
Sultan tells us of a mission he sent to the Sultan of Turkey iu 
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1783- 4, in of the presents offered none so much iid- 

inircd as the rccktts of w hich there were none jn the country\ 

lippo Sahib, the son of Hyder Ali^ knew well the value of 
these rockets and increased the number of rockcL-meu from 
i^^OO 10 5jOOQ. These rockets were not marie of paper but of 
iron lubes t^hich weighed from ibt to twelve pounds. T hey were 
guided in flight by bamhnn poles 10 feet long and could icacli 
a distance nf ‘one and a half iirili'^\ k'or all that they were 
rrratir and nnly effective on account of their ^salvo” Or ^bEurage' 
method of dispatch. Some of these have bc^n preserved at 
VVoolwich. One version says that the iron tubes were feet 
long and 3 inches in diameter, with a hambcHj pole ao feel 
longp and that after passing through a man's body they cuuld 
instantly resume their original force. 

As the M^wreans had been actively aided by many French 
oflicen in thrir w^ans agiiiniit the Eiillsh, it h iiul surprising 
ihat the French probably luid some knowiedge of rockcB. 
Julicn dc BelaJr, a naVid uffiecr, afler observing ihdr cfTcCU 
returned to France hi J791 and in coUaboraUOn Avith Claude 
Ruggieri produced a rocket^ which in 179 ® 
enr^airs at Bordeaux. 

Shortly alicr Scringapatam the bddsh authoKties felt that 
tile re might be some tiling in the idea of rockets and the Ord- 
najicc Office applied to the Laboratory at Woolwich Arsenal 
for people who might be able to make good war rockets. The 
Laboratory had none and advised the Ordnance Office to 
apply to the East India Company^ as the people "on the spot' 
who should know. How^ever, the Company said that they had 
no one with such knowledge and so the !laboratory' had to find 
the answer from their oAvn stafL 

The man who found the solution was Williarn fiongrevc, 
who lived from 177a to 1838. He was the son of Sir William 
Congreve the first Baronet, Comptroller of the Royal Labora¬ 
tory' at Woolwich. When hut father died in J S14 as a Lieutenant- 
GcncmL he became the second Bttruncl and also Comptroller. 
In j8i i he received his first nuliiary rank, Lieutenant-Colonel 
in the Hanoverian Arullcry^ He published a very' full book on 
hia rocket system and tells m he perfected his invention in 
rfloj when he gave a demonstration before Mr* Pitt and other 
members uf the Government. 

193 


ROCKETS 


Cnngrrv'c had pcrmisfiion to try out hi!i njrlirts in action 
and on iBth November iBoj he went with a smaU fleet of ten 
hnaL*; which intccidcd to attack Boulogne. Unfortunately a gale 
amsc and dkablcd live out of die ten boats, and caused the 
attack to be abaudoiied. He had bceti ushig nortnai commercial 
roekebii but finding in rSo 6 that the paper eases were noL 
suitable, he used sheet-iron and also sliortened die sticks to 
give a better balance^ Originally liis 6 -pound rockcls had 
Sticks 7 feel long^ and the i^-pound rocket had gdbot sticks^ 
111 the same year he began ro make large nockei^i weighing 
33 pounds each| and having a in-inch head which carried 5 >ck>o 
yards. He advocated the use of rocketa not only fnr artillery 
but in all branrhes of the services. 



33—A. Congreve rocker. B. Hijc'i rtjckct. C. Rocket Iniiruchetj tale nine- 

tcenth ecelury^ 

Tht nest time Ck>ngrcv'e rfx:keta wTire used on active service 
they were most successfulK In an at lack on Boulogne on Btli 
October 1806^ cigbteen ships were employed to 6rc some 300 
3-pound rockets^ which they achieved in half-an^^hour bom a 
distance of 2^300 metre^^ or over 2,400 yards! A coiiiemperary 
account says ^In about half an hour about fioo rockets were 
di.'(rharged+ The dismay and astonilbmctit of Ibc enemy was 
complete—nnt a Jihot was rcttimed —and less than ten minutes 
after the first dincharge the town discovered to be on fire/ 
The exact damage done was not recorded^ for the French 
anthoriueH pul a strict censorship on the toiatj; and a few daym 
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latrr when Ixsrd Lauderdale and his £ultc amved there they 
wi:rc nut allowed iii ihe streets but had to travel in dosed 
carriages. No doubt llit damage enough to warrant these 
strict measures. 

In 1807 an attack was made on Copenhagen,, tirhcn 40^000 
rockets and 6,000 bombs created havoc in the city* and kd in 
its sniTendcr after it had been completely dcatrayed. Rorkets 
were taken to Portugal in ifloB but tbdr prrfnrmanci: was 
erratic^ especially Vp'hen fired from the field carriage. \MTcti 
the Walcheren Expedidon sailed to Holland it wa^ intended 
dial nocketa should be used to their full scope. But the ck- 
peditloii was a faiJurt despite die rockets which were fired 
from the five frames of the land batteriea under the personal 
direction of Colonel Congreve^ and Flushing was captured after 
the fighting of igth-ifjth .August, tSog. 

.A year later rockets were again employed in the Peninsula, 
this time against Cadiz and other Spanbth towns but their 
hrhavimir at Santarem was ro unrriiahle that die Duke of 
VVcllinglnn exprcwird a preference fur the more usual field 
gum. A staff ofEeer nnted in his diary Qiat when rockets were 
fired to set die French stum alight, ^a high wind brought tw'O 
of die rockets back amongst the spectators to our no small 
inconvenience'. Rockets did good Hcrvice in the crossing of the 
Adour River in tfii). 

It is interesting to note that of all die British forces, the 
Rocket Brigade alone represented Great Britain at that 'Battle 
of %ht Nations' at Leipzig in 1813, where the restili was so 
striking thot the remaining artillery officer received the per* 
son.iJ thanks of the allied sovereigns and had the Emperor 
of Russia pin his own Cross of St Anne on the coat of the 
artilleryman. Congreve's formidable weapon wms said to have, 
paralysed squares of infantry and produced on the enemy an 
impresadnTi of something supernatural, to the extent that a 
complete French Brigade at Paunsdorf surrendered to the 
Rocket Brigade. Danzig was also bcfieged in the same year 
from tlie sea, when fire rfKikcL!i burned the oty*s supplies and 
forced its surrendef. 

Even AineriE^a saw llic mcikets in acdon. When they wxre 
employed at Bladensburg, better known as Baltimore, in 1814 
at the bombazdment of Furt McHenry, the rockets were suffi* 
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rlriitly terrifying IP impke a poet. Thus, Fr^mcis Seoit Key 
wtulc of the Socket's red glare* in the Amr.rir^in Nathmal 
Aiitlieni. Ladders altached to ihc ships* masts were the launch¬ 
ing ramps, the sails were dampened tn prevent iJiciii Droni 
catching fire and leather was tiRcd tn protect the unfired 
lockets. 

The Rocket troops camp, in action ugHln during Wapoleon's 
'Iltmdrcd Days* and although they Jired a score of rockets at 
Quatre Bras and some firty-cight at Waterloo, they wtTt not 
entirely succcssfuk The first rocket at GenappeS drove the 
gunnel^ away from a French horsc artillery battery but other 
rockets returned amongst thdr senders. ThosH= fired on die 
field of Waterloo had their effect blanketed by the damp 
grass. 

Tlic rocket had now' caught the public’s imaginadon and 
most of the artilleries of Europe imUated the English luvencJon: 
Russia, Austria^ Pmssia, Sw'cdeni the Xetherlauds, l^axony and 
Sardinia all adopted rockets with secret mgrcdicnt$. The 
rocket, having come recently from India to start a fashions 
returned now to its own ):ind and boih the Bengal and the 
Madras Horse Artillery adopted Rocket CorpA, The Bengal 
establishment had sixty Europeuna mounted on cameh, each 
wiili eight rockets. Four horse-drawn cars also carried twenty- 
four rockets each- Although thpju: troopa went on expeditions, 
they were deemed of litile im: and rlisbanded id tBqIp 

Sir William CongnrtT tells ua iliat he established a factory 
in tdl7 to manufacture rnckets which were sent to India for 
the Rocket troops iherc, Tlic rocket originally invented by 
Congreve had a long stick at the aide w^hich caused it to take 
a sideways flight, but in 1B19 he improved the design by screw ¬ 
ing the stock in the centre. The base of the rocket was given a 
ring of percolations wliidi allowed the gases to escape- 

A useful devebpraent of the rocket was its application to 
life-savingp not only as a distress signal but also as a Tdeatis of 
throwing a line to a wrecked vessel« At intervabs rockets were 
again used fuF war purposes. In Canada during the 1837 
Rebellion, a rocket gave a ^close shave to the Staff Officers’* 
Some were taken oui of store and used at Jcllulabad m 1841. In 
Ihe Grime an War rocket carriages wen: med at ihe bottle of 
the Aliiiii. 
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The Congreve I'ockct Jisd CDiiLEnucd in uAe fnr nrarly h-rtf a 
ccniiiry before an inventoi' product-d u chsillcngc. In 
William Hale inveined brocket wiihouL a stick. H[: utJlized the 
escape gas as a stabiii^r by forcing it Lo go Llirough a acrita of 
iiulcR in the base of the &tcel cartridge so that it roiaicd, on the 
liiiL-a of a rifle bullet. These were ejtiubited at the Furis Exliibi- 
tioii uf 1867^ 

llic Naval Brigade used rockets against the Chinese in 
Canton in 185S and Rotton's Rocket Brigade was in action 
there two years luter against Sinho^ one of the Taku Forts* In 
the Aby^iniaii Expedition of 1868 the Naval Rocket Brigade 
terrified King I’heodort: with Hale’s rocketSi In other minor 
wars and engagements iucLuding the Ashanti War, the Ztdu 
War of 1879^ Laing's Nek, and the Transvaal W^ar of iSBs 
both the Navy and Royal ArtOJery used rockets, ihe Navy 
oficn with 34 -i»utiders from lubes and the Artillery with g- 
puundent from troughs- 

A rocket battery perished when the Zulu impies overran the 
British troops at Isandhiwana in 1879. The Navy used rockets 
in British East Africa in TOgji when the Arabs rebelled against 
the Sultiui of Zanzibar. At Tirah rocketa fired against the 
Afridis were reedved with contempt and accomplished nothing. 
Xiulcs were used for these mountain battcrits. An encyclo¬ 
pedia of 1906 notc5 that Hale$ 9- and [2-paiind rockets were 
still in service but practically obsolete* 

The inventiuii of other propellents aparc from gunpovvder 
had opened a new fidd, hut pioneers were slow tn it. 

\Micn the First World War began, aira'afl became offensive 
weapons, although armed in the earlier stages with nothing 
more deadly Umn a revolver* The possibilities of rmrkcU ^vcrc 
noted and Briusli, French and Russian aiimen used these Eghi 
lirewnrb against captive balloons. A French naval ofGccr, I-c 
Fricu, saw the possibilities of the rocket and used four on each 
Side of a biplane* The appearance and principle of propulsion 
wai no more than that of a Congreve rocket. Tlicsc mckets 
were ignited dcclricdly from die cockpit. The Germans also 
used lockrts in their static trench warfare* These carried a 
small anchor on a Line and were intended to tear up barbed 
wire entanglements, 

Ihe vast field of rocket pmpubiion Iix^! now expanded into a 
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ziiajoi' iiivcniicn covering sudi e v^adc!ty or^pplitcitiozif as the 
Bazooka of ihe Amcricatii, Lhc Z^iin nf the British^ the 
Ncbclvverfcr and Jlylng^bombs of the GermsinS) t he KatoucKka 
of Uic Russians and the whole range of hair-pmjcclilet and 
haJf<aIrcrafl still on the sccreL list, humble toy of amuse- 
merit has developed into tlie means of a way to the siarSi 
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